: . ‘ 7 av . ‘at san a : Ore tai ‘ he ks a baie re re : tens ply BAAS vt Nhe 
re 4: : ‘ : ; u a : eee ee rain t ee. a0 se 8 MM ew oth ae 
, . ' ae we i oe ee Ae 64 Cpe awe Pi 7 eee 7 a We aaseien abe 
* ih ve , . ‘ 4 ‘ . on ‘ . ' wm we rs ‘ at are 
inal ce ‘ F we Vee sane / are CM NEM OA ew ee ee ears Wess 
i dcp oat re / 4 ui in Rs 4 Te Shaya a sa aes Bit, 2 rade Perret rier ert ae inne erate 
, Paina ro 7 ‘ “ try we , PO ener mem tt it et moe 
rT ' ia . . ne . 1 . n . . wee . an ” one a Mais a Ieadatshh Mitel 2. 
i ‘ ‘ " i ale WS ie v ‘ nee A 7 : ht sipy Nant De hg 16; ey Ronee 
‘ ee @ > 1 oer a4 te rie Ae i‘ ‘ Myni sey bob ee are Venema ieas 
; é ; ert pt hei WAI elacdpvatied phe Ody x 
' . aso 4 Feu Vad Gh ma ae C1 a wep acalale aoe F iatedenstin 
. ' ‘ . . wae we . . ’ a4 on ww ik raat iac a ean aR core hee 
: ae “ nue “as . 7 et . . : . eee one . " 24m CAME ey! 
% ‘ eet ‘ x ary 7" Pi part oy 7 rane = Fi eae et y = Vere Mayas 
' 1 Mugg mt ee ve iad slat Myla 5s ie i warily shew 
A : : ve 1 ' 1 1. Bdde ae 
? : * 7. : oe 7 + : 220, 7 é : , » ‘ . in gta heap 
' ‘ ’ se ' ’ . a . : — » M " : “ ' - - Ve 
1 ' ' ‘ , ws 1 nat & 7 7 : " “ “4 tet bgee Nasiedas/sins tebe oath ag 
H r ty 7 s Sa ue i Poe : Rercarratt) Ais se Code tye on ap co rhe, 
A , , : tr ) youn ‘ . ' ; Steal 1 Dae Lee ATR MIURINW GR ED neta: 
. + 1 i mary . rt . ' ’ “ ‘ ry . ’ * a i: 
’ yebee . 
fy : : “4 , bf 2 he 
oe ‘ ’ . 
oa me ‘ ' r 
: : 
3 : . Hn 7 . , ‘ . anne , + 
‘ i ‘ an tse 03h fee os , 
f ‘ CG . ; 2 oP the : 
4 ng gs tet “a 4 a < oes ; * f Mts us sa as * 
7 ‘ "i 1 z ' i es ny Peta) idea ths a Soa Se ete go % fa axes : witeren & 


- 
' : J 
is . 
f : ue An 
' i ry ie ‘ 1 tbe bie at r 
a ee : 4. : Gite 4 Matsa 
' aa eet ne i aoe wd oo 
; A es p ; Pa See SR, g a jeter : wegen 
7 Faw af ieee eget ee ates 7 ulna 
' tay Vena Robieemnct : idan gis eanig ty tN esb ny oath hg wave poor nape aoe leu loty oko AahiP re bog 
. : : : . a 6s ch 4.2 Wy 2th PM Pk Puree ates ah : Vale wagetelteerass ele Wiveamasnsssiee 
sy ee . , ’ rer ree ire ere ier eerie ar ar anky se sreuedu gen nt Paihiit pau SMarwhienumavotiiy nm teeveraces ley 
| Phy ‘sgh g 7 se onan Meats ap tk ahd bs Coohpaktaipt Ani ea, <tie ee ar a cvetie erin wert ovge 204 ssvsgayyanae copula ge Hut sae ities ngivnta 
‘ : . wipe <P oi bees wa rary Bidwi ig ceases ey yen tay Wi dares kept aee ac ‘ r Pear fiat tdtias ae mptesevuspemegatiepigs ssn em f melcind wean pehuasensaeote, mat 
ses ' i “y mF e ulna basis ep liee ale) BITE eta aw 4 fe wyateds gry bt } BioSpace soe ten slittitl ares ae ven see 
Be te ate atere : Pr eae oan 2A denise watson agen each eae tare ' US velrseeseh Inpyehsesionn nese 
onan ie hes i Le eed deb fms peti peste hesltd bus a edicts samt oe eich hasegaenic eee 
‘ ' . ' eerie) ee eer eer en bierd oe igwarers eee teres ' Ininratsivsineks G fed de yer Pree ie eer inet} 
: . oe . ‘ ve : a eee] ‘ ey oe rart a re a oe a) bts Itong Ee vane eres Bete 
' , - es ee ei re tee ep ce He A ble eg wih ke bw ted gM ale w He Ms RMN PMR amc ddca, Lois, WM O28 Heke 98! bie Apsbt detes Satara Bee gem EN pwr gs ood He fae fo topos 
c ‘ . < Cheddnwnan HB iy eM rserade Ga ea act vial me asiWtlieyinike cage ve a ioe tard : ME cen hued 
‘ ‘ . Airy bee : . i , A aks Bead aydiege ibs psiboin wr Pe erinrerr ire iit: 
Pee cig Na ete ws diiebea td Ve vararnie Seren ree eat 
' orate un “ Styne dogs Bowel ver§ stds fe IT ailiton ed prope ys 64m Male wera ban. 
' RWig ws 4s pete BAG ayy on osu: Uden be te od raat erect ere tier ith Crt Aaoeera mie Oclyp eee tindeaia 
‘ r Sod : Pormne een,d + ov wiki a saan fied haa igutln acest ane werurnvin 
‘ ey acs ; , a Palgwend Huson par oaha as bugis ipeihl gD 
c4 ' ws ‘ ; . te sid <nsph bubs Eihag a wigs se uahpy tant aviary Peecatasel ou maery 
: : vw " , ' i Gee omen wae Valine File min ovad seme ut sia 
. a ' pie bh @ eye a a linian't * =tgamibe Bue caveat di al i 
Set ae “ . ‘ peer ade 8 Baal, © sera ferns ie ae pas ete 
me : eran ; ‘ Shy ae ae a tol ae ea tah Nay ai iS atk 
2 sate i ei = ‘ i ie ik Brecon 
gee ioe ; ea Dimsteeiw ben ae Nes ne Sheet iad the Ht eet syne + 
' ‘ ; 5 a ; : ne han tis et ol : rie: v fh bs ror mee tats 
ae i : hoe) Sete ecginat . i gore We nabs Vaet h then ‘ 7 
aay) ar whee Ss we ower Tsetse ont sears ge ita ana fe path 5 on (ormatty cedcat ed ie ag : sig it 
ied ae, Bev F Sch at eeu te", Mp abo A met Sorreces) Bren) sitet Wn t iby tesdese ati ory 
at ; ; ; Sear rane Bs nie a eC SCI foes aioe Wighaatiouawe 
i 2 1 Guu eae rem werent aay ante Av oe any i" ead vaath apne 
: em roa veo se ek ae Mea pe finehteue es oe Patents x 
sine ia 5 Peer one ner eee : vege Mage guntel Op iaty Pherae 
¥ ' ' ' vere enw p sa ‘ vay oi einen ‘ sae grain aagey eC arvey mi eras 
vay . sn ee Heres ' evel we esaneaa aed at debra oN VE cae ymca eat eke oomtsbsee tea Amine) HLT ge ees aye Psi i 
é ‘ : : : ‘ Cer wor a ae ee may peer rare Fest cede geuma ea nien eats we Syalntiat bed Wein Wrnvr asa tga we Mn 
: are cont a iat ei et wack wh Net eh om ed N DY 8 yd anya Ae Pat te Vein cial dice Went at Renee Howe tee rie saeuaryr thay be gad He a 
: A atte ined Pee Cree Lan Pale da een nt ae ea Pewans tegh atu ee ei ea Senin 
. ea rewire bearer on Sener mer Rena Irak ie ae Dnt eT STA Me Ce ET male wearint ’ rawness esecen Savant 
sSee ‘ on Va ew pet ' ONY er eT Me TAM Gh a kd Le tguc ee kewet a erga bse ott a eile nares 
\ : f , wa t Coane pane yaa ete’ cg agin ohed A sbatB NO nd ateetabe are -HU ALOE Veiew yumi Caycagy: aise tv eaiecgeog wr ar sane dee "ein eadibye een fe aE a ai 
F , va man tice en ie Cea ee Wee ee Bib, ine mane : emiib Wrtah ae a peibytrvcpructeasie iss miner erty 4 nr 
' : tk {FE Le Dee ee em . Gene eh ran cana fener rerce ey Meee SR AT 
‘ vs ' ee : de 3 Pee i ee oe a Site ot Cane never d tearing ReaD iene ive piven 
Aer, : G anit esate ae Sy ; ' ee ee earmeieare PAPA th aaa Peep cha inion en wi 
wy on ihe iste cat sonnei ‘ : ra wa ‘ Hike wa eugin iw baal Pauinsilgtal antl ae ogi at sweeter be Grow e tem 
' i He ravelgue gar eM Wieny Cfamte Ve roe anne panied wn wey nil Ree eee tae i gsisewe ad Btowetue asic uaa iat iagce 64 
' _ ile an ao . er won wrap uitge pre ft auateun at bang Seaver nea 1 
' von Cave te whine en ey Gy kea af a nee Waaratas ifr ot Wt rate aareaus ie na Ota fe ATO sisson ptee ae ern weet 
. ' : “owes ear ebin toh ant es rene Macey CRC cnn ee eT DTN er aPC rN a 
ipa? , oh Rar os fore amie Cees wh wed eek ALO UNL cL doacria lathe wanes | dneenh se Dreier sehen ny eran e 
eo oe : Ce daemon on On a eta) Vine ee bane Wk ea trea a de dae WaPo he jek men ete abe asst femcat Weta gy 
: F ‘ Tet ta ek eae Cees aly naw Teg voaite Ont sibs waded a (athe sant BMs eC eT ip tsalabhunerae) pie detsasyaaieb cite erty 
he ie . ' Cia ee ee em ae ear oy Se ae ee A Usa A ah wratied even we 
F . ‘ oe Me 50 tae nu tae . Pe en tet ha MILE ae a oe Cann ear ron) y ap raed wee 
ae ney an a a at teen ‘ ne syn te Ook Eth eshte er ah apee path WG OMFO AA MOUNT 8 sae way MEM OMG Otsu T eid Ble | Fe? Geslocs¥e p auate Waray hate ag A ll heaton 
' : ' , a ir a Anew Te Ne ey este og Mel Oat SNA ee HVE UC Aap Whitin aa eon ee 1 age AMEE ee alae setae 
: et ye eo . : a4.ae Sarre Canto all ogee 1 are OER ‘t Neda a Ow a ciao Wena ay BSH 2, Wess Uyaed r eile eam adidas he eee 
send ms toe es op ew Vaan ca eee ny eae 1 5 (ADIN ae Le HACE sop band Dyno AGH te artet tent oe ahiyay Donen 
. © oda, TAKES AUTO: GTS a: W “Ala tad Bth, c Ardnie hie WAG Die eee p ailte ia ete a? Oi, bi~ lalla HM Mh ne VANE Hh a cdo rete ewtari i hae enim aa el 


nS 


FIELD AND GARDEN CROPS. 


Department of Agriculture and Commerce, 
By pax sa 
H- wae Arovinees and Oudh, 


FIELD AND GARDEN CROPS 


OF THE 


NORTH-WESTERN PROVINCES AND OUDH, 
WITH ILLUSTRATIONS. 


JEM Sy Ch IEF 


BY 
oY . W “i, Ge i 
J. F. DUTHIE, B.A., F.LS., 
SUPERINTENDENT OF THE SAHARANPUR BOTANICAL GARDENS, 
AND 
J. B. FULLER, 


ASSISTANT DIRECTOR OF AGRICULTURE AND COMMERCE, N.-W. PROVINCES AND OUDH. 


d Yo 
4 C Ck, ¢ 
20000k & 


8, Se oo 
ROO RK BEY 
PRINTED AT THE THOMASON civiiy - ENGINEERING COLLEGE PRESS. 
1882, 


THOS. D. BONA, SUPERINTENDENT. 


£1,954 
De 


PREFACE. 


Tris volume is the first of a short series in which it is proposed to describe the 
cultivated products of these Provinces, and to furnish in a convenient form all the 
information on the subject that is likely to be wanted either by the student of Indian 
agriculture, or by the administrative officers of Government. It was originally 
intended to take its place as Part IV. of a series of works of reference published by 


this Department, of which the following numbers have already appeared :— 


TI. Gums and Resins. 
II. Economic Mineralogy of the Himalayas. 
III. Dyes and Tans. 
V. Vegetables and Fruits. 


Of these all but the third were written by Mr. E. T. Atkinson, C.S., who when he left 
these Provinces, bequeathed to the Department a large collection of notes, which has 
been used by Mr. Fuller in putting together these Papers. By far the greater part, 
however, of the present work has been compiled from the reports of Settlement officers 
and other Government records, or, as far as it deals with agriculture, practical or 
scientific, contributed by the author from the experience he has gained in managing 
the Cawnpore Experimental Farm, and the knowledge acquired in tours over the 


greater part of the Provinces. 


For the purely botanical notices which form the first paragraph of each paper, the 
botanical determination of each plant figured, the selection of suitable specimens, and 
the general supervision of the plates both while they were in the Draughtsman’s hands, 
and while they were passing through the Press, it is indebted to Mr. Duthie, the 
Superintendent of the Botanical Gardens at Saharanpur. The pictures are by Mr. 
H. Hormusji, a Parsee artist, who was imported by Mr. Buck in 1878 from the Bom- 
bay School of Art. The rest is by Mr. Fuller. 


He is believed to be the first who has attempted to give a comprehensive view 
of the agriculture of these Provinces, and if the extent of area, the differences of custom 
and natural conditions, and the variety and complexity of the subjects forbid the 
expectation that the treatment has been quite exhaustive, it is hoped that the omissions 
are unimportant, and that serious mistakes have been avoided. 


W. C, BENETT. 
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KEY TO ARRANGEMENT OF SUBJECTS. 


In the Introduction. In each Crop Notice. 


Area of the Provinces. Description. 
Revenue. Varieties. 
Population. Distribution. 
Condition of tenantry. Season. 
Seasons. Mixtures. 
Soils. Soils and manuring. 
Manures. Tillage. 
Tillage. Sowing. 
Rainfall and irrigation— Irrigation. 
from wells. Weeding. 
—— from other sources. Harvesting. 


from canals. 


Cost of cultivation. 
Average outturn. 
Crop areas. 


Diseases and injuries. 
Cost of cultivation. 
Average outturn. 
Area. 

Trade. 


¥utrovuctton. 


Tue following brief summary of the leading facts, which are of general application to the Agri- 
culture of these Provinces, is merely given in order to prevent unnecessary recapitulation in the 
crop accounts, and the information which it contains has no pretensions to be considered very full or 
in any way exhaustive. 

The total area of the N.-W. Provinces and Oudh is nearly 68 million acres, of which only 344 
million acres are under cultivation. Of the uncultivated area, 15 million acres, or 44 per cent., are 
returned as cultivable, and the remainder absolutely barren. Details of the area comprised within 
each Revenue Division of the N.-W. Provinces and the Province of Oudh are given below :-— 


: ee : ot a 2 ‘ 
3s wm 
68 28 a 28 26 a8 58 3 
S°a m1 Ea) a8 S 1a a12 4.3 3 
S2 a <2 a pe =e =i 5 Total. 
A ee A =A A A MA 
acres. | acres. | acres. | acres. acres. acres. | acres, acres. acres. 


Cultivated, tee ooo soe /44,39,680/44,00,320/40,36,928)50,04,928) 64,22,144/13,73,184) 5,06,752| 84,00,896] 3,45,84,832 
= per cent. on total, vee 61-3 63-2 62-1 56-9 54°97 430 6-3 54-2 509 

Uncultivated but cultivable, ... |16,36,608/19,09,056)10,88,448]20,30,272| 20,82,560/11,94,496) 7,54,240| 43,18,336] 1,50,14,016 
= per cent. on total, 200 226 244 168 231 17-8 37°5 9°5 27-7 221 

Uncultivable, ... tee eee {11,68,448) 6,55,680/13,71,200/17,61,984| 32,30,976) 6,21,824/66,99,200] 27,98,336] 1,83,07,648 


= per cent. on total, ooo 16:1 9-4 2161 20:0 27°5 19-8 84-2 18-1 27-0! 


rs | | | ee 


Total, coe |72,44,736/69,65,056|64,96,576|87,97,184) 1,17,35,680/31,89,504/79,60,192| 1,55,17,568| 6,79,06,496 


The large amount of uncultivable land in the Kumaun Division results from its including but 
little flat country, and being almost entirely confined to the ranges of the Himalayas. 

The land revenue annually collected by Government amounts to Rs. 5,70,94,121, which is in- 
creased by certain additional cesses to Rs. 6,57,35,362. This falls at the rate of Re. 1:9 per culti- 
vated acre, or Re. 1:3 per cultivated and cultivable acre. The following table shows the revenue 


Division by Division :— 


cS 
= as s us : : 
8 | 28 | ¢8 | 28 | 88 | ad] gs] 4 
Sia | 3418 0, eee ae a. aa = 
ie | ae ee a ome | aieeee Se eels Va Eee 5 Total. 
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| 
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Land revenue, ss «ss» (80,30,773/69,01,702)84,82,385] 93,37,287|81,94,375|14,99,474| 5,16,254| 1,41,81,871) 5,70,94,121 
Additional cesses, «se see (14,14,434{13,17,881|14,19,056] 16,20,550|15,07,543] 2,86,650| 56,321! 10,18,806] 86,41,241 


Total, «ss |94,45,207/82,19,583/98,51,441] 1,09,57,837/97,01 ,918/17,86,124] 5,72,575| 1,52,00,677| 6,57,35,362 


—_— | | | | | = 


Revenue per cultivated acre, +. 212 1°86 2-43 2°18 1-51 1-30 iel2 1-80 1-89 


The rental may be assumed to be double the revenue plus cesses; its amount is not even ap- 
proximately ascertainable, since a large proportion of the cultivators are also landholders, and hence 


pay no actual rent. 


The total population of the N.-W. Provinces and Oudh as returned by the census of 1881 was 
2 


il 


INTRODUCTION. 


44 millions, 30* millions of which (or 68 per cent.) derive their living directly from the soil. Out 
of these 30 millions, 15 millions are returned as actively occupied in the capacity of landholder, tenant 
or labourer in the following proportions, figures under hundreds being represented by cyphers :— 


Landholders— Male, cbr one eee 9,77,900 
+ Female, cbc 600 oes 2,18,900 

Total, ood 11,96,800 = 7 per cent. 
Tenants— Male, eee ee  76,48,000 


+ Female, 000 6ot 29,14,600 


Total, ee» 1,05,62,600 = 70 per cent. 


Labourers, in perma-2 Male, ces nee adc 8,34,300 
nent employ— { Female, ae 00C ae 1,91,500 
Total, dot 10,25,800 = 6 per cent. 
Labourers, in occa- \ Male, eve ark nee 9,38,900 
sional employ— ff Female, eee awe ee —-: 11,80,800 
21,19,700 = 14 per cent. 
Total labourers, 550 31,45,500 = 20 per cent. 


The population of these Provinces is denser than that of any European country, and were it not 
possible that some portions of China may be still closer crowded with humanity, it might be confi- 
dently described as sharing with that of the Lower Provinces of Bengal the distinction of being the 
densest in the world. The number of persons to each square mile of area is 415, and if the hill 
districts of Kumaun be included, the figure is increased to 457. Excluding all uncultivated land, 
the number of persons supported by each square mile of tillage reaches the enormous figure of 808, 
and this too although the urban population does not amount to 10 per cent. of the total. There are 
considerable differences between the density of population in the various parts of the Provinces, 


as well as in the proportion in which turban population stands to rural, as is indicated by the 
following table :— 


Meerut |Rohilkhand| Agra _ | Allahabad 


pve Benares Jhansi 
Division. | Division, | Division. | Division. 


Division. | Division. 


Kumaun Oudh 
Division, | Division. 


Population— 
per square mile of total 
area, ae ose 454 477 476 418 535 200 84 469 
per square mile of cul- 
tivated area, “nc 741 745 766 736 978 466 1,322 867 
Percentage of urban popu- 
lation on total, wale 15 14 12 9 7 | 10 4 6 


The density of population in the Allahabad Division would be even larger per cultivated mile 
than that of the Benares Division were not its limits extended to the Bundelkhand Districts of Banda 
and Hamirpur, which are geographically distinct from the rest of its area. The fact that the culti- 
vated area of the Himalayan hill tract supports a larger population than that of any other portion 
of the Provinces is at first sight surprising, but indicates how closely density of population is connect- 


* Obtained by calculation only, since means of livelihood was only taken note of in case of persons engaged in some 
occupation and not in case of their families, 

7 In their own right, wives merely as such are not included. 

+ “Urban” population includes the inhabitants of all towns consisting of a continuous group of buildings with a popula- 
tion of 5,000 souls and upwards. 


INTRODUCTION. lil 
ed with certainty of rainfall.* This consideration is also of assistance in accounting for the increase 
of population as one goes eastwards, even although concurrently with a diminution in the proportion 
of that portion of it which seeks its livelihood in trade and manufacture. 

The most important class of the community from an agricultural point of view is of course the 
tenantry. Without touching on the complicated subject of land tenures, the cultivators of the Pro- 
vinces may be broadly classified according as they hold their land under a right of occupancy at a 
fair rent, or are liable to be ejected at the pleasure of their landlord. The percentage of area held 
in occupancy right in 29 out of the 30 temporarily settled N.-W. Provinces Districts is shown by 
Divisions below.t The figures have been calculated from the agricultural returns for 1879-80 :— 


Allahabad Benares 
Meerut Rohilkhand A Division, Fare : Kumaun 
a sere g hilkha: “e gra excluding including Jhansi Division, 
: ivision, lvision. Bandaland Basti and Division, including 
Jaunpur. Gorakhpur Tarai 
. only. only. 
Percentage of area 
held in occupan- 
cy right to total 
cultivated area, 16 29 33 30 15 6 23 


Another important consideration in estimating the prosperity of the cultivating classes is the 
average size of holding. To ascertain this is a task of some difficulty, the only reliable source of 
information being Settlement officer’s pargana rent-rate reports, which do not in every case contain 
the required statistics of the cultivating population. The subjoined table epitomizes the result 
of compiling all available information on this subject, and the differences which are brought out 


appear the more striking if the Districts for which figures are procurable are classed according to 


geographical position. 


Wopcesoa Rohilkhand 
pper ; : , Districts of 
Districts of | Middle Doab | Lower Dodb araris-Ghaera Bijnor Bundelkhand 
Saharanpur, | Districts of | Districts of Distuete > Mors dabed Districts of 
Muzaffarnagar|Muttra, Agra,| Farukhabad, Basti and Bareilly z Jalaun, 
Meerut, Etuh and |Cawnpore and Gominane Pilibhit, Hamirpur and 
Bulandshahr | Mainpuri. Fatehpur. pute Shahiah tae Banda. 
and Aligarh. and agate 
Average number of acres per a 
holding— 
of occupancy tenants, «.. 8-6 66 37 39 5:2 6-2 
of tenants-at-will, 008 72 57 2°6 ol 3°6 4-9 


The decrease in size of holdings from west to east is very striking, and to indicate how natur- 


ally the different Districts fall into the classification which has been adopted, I cite below the average 


area of occupancy holdings in a few of them :— 


In the Upper Dodb. 


In the Middle Dodb. 


In the Lower Dodb. 


Muzaffarnagar, 7:4 Etah, aE Farukhabad, ... 3°6 
Bulandshahr, ... 9°8 Mainpuri, ... 4:3 Cawnpore, ««. 37 
Aligarh, coe 95 


It is admitted that beyond doubt the cultivating classes of the Meerut Division are the most pros- 


* An abundant demand for labour, and the difficulty of extending cultivation are concurrent causes.—W. C. B. 


+ In Oudh occupancy tenants are only $ per cent., and are drawn exclusively from ex-proprietary classes.—W. C. 
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perous in the Provinces, and the large size of holdings there would seem to bear a significant 
relation to this. Density of population would be expected to furnish an explanation of these differ- 
ences in the area of holdings, but it is very far from supplying a complete answer to the question. 
The difference between the holdings of Bundelkhand and the trans-Ghagra Districts is undoubtedly 
coincident with a great difference in population, but no satisfactory reason can be discovered from 
this source for the differences in the holdings of the Upper, Middle and Lower Doab and Rohilkhand. 
The proportion of urban to rural population furnishes some clue in this case, being, as a rule, greater 
in Districts where the area of holdings are largest. The following table compares the density 
of population per cultivated square mile and the percentage of urban to total population, in the same 
groups of Districts as are referred to in the preceding table :— 


Upper Doab Rohilkhand 
Districts of | Middle Do4b| Lower Doab Districts of | po ndelkhand 


- aes Ahn Trans-Ghagra| _Bijnor. Tews 
Saharanpur, | Districts of | Districts of Districts of Moradabad, Districts of 


Muzaffarnagar,|Muttra, Agra,| Farukhahad, i Fi Jalaun 
= NAc Eta and ‘ carnpas and Guns Bere Hamirpur 
ulandshahr ainpuri, atehpur. : ays a and Banda, 
and Aligarh, Sa eee 
Population per cultivated square 
mile, Doc occ ose 7331 728'8 848-1 915:4 745-0 419-6 
Percentage of urban to total 
population, ... ooo eee 15 13 11 3 14 i) 
Ditto after deducting popula- 
tion of the city at each Dis- 
trict head quarters, oes 11 7 3 2 8 6 


The last line of figures has been added in order to give some indication of the distribution of 
the urban population, which has almost as much effect in lessening the pressure on the land as its 
actual amount. 

The difference between the size of holdings in the Upper and Middle Dodb may be therefore 
partly due to the larger proportion of the population which is absorbed by towns in the former 
tract. The decrease in the size of holdings in the Lower Doab is sufficiently accounted for by the 
large increase in density of population, coupled with a decrease in that portion of it which derives a 
living from trade or manufactures. Both these conditions are greatly exaggerated in the trans-Ghagra 
Districts, without, however, leading to any further diminution in the size of holding, possibly because 
it is already the smallest which can be made to find employment for a family. In these Districts, 
therefore, there is a large accession to the class of labourers, a large proportion of whom are literally 
as well as practically the bond slaves of their employers. The condition of slavery offers a refuge 
from the pressure of competition, and the certainty of daily food may be held some compensation for 
the loss of a liberty which only manifests itself in an insufficiency both of work and nourishment. 

It may be mentioned here that the statistics in respect to the area under the different crops which 
are given in the following pages are reliable only in the case of the 30 N.-W. Provinces Districts, 
which are under settlement for a period of 30 years, and in which an elaborate system of land record 
is maintained. In the case of 12 Oudh Districts, the 5 N.-W. Provinces Districts under permanent 
settlement, and the hill Districts of the Kumaun Division, all figures which are given must be accepted 
as being merely approximate. 

The agricultural year of these Provinces includes two complete seasons, the one, known as the 
kharif, embracing the rainy months of the summer and autumn, and the other (the rabi) the cold 
weather months from October to April. During the kharif the conditions of warmth and moisture 
are almost if not quite tropical, and the crops grown in this season (the numerous tribe of millets, maize, 
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rice, cotton, &c.) are all of a tropical or sub-tropical character. The rabi season on the other hand, 
with an average temperature but little in excess of that of the English summer months, is well suited 
for the production of the most characteristic crops of temperate latitudes, wheat and barley under 
good cultivation yielding a produce which is fully equal in quality and quantity to that obtained 
in England or America. 

Both kharif and rabi may be divided into two sub-seasons. The native agricultural year com- 
mences with the first of the month of Kudr, (a date which varies on the solar calendar, but which 
corresponds on an average with the middle of September,) from which the sowings of the early rabi 
commence. These include mostly garden crops, such as léhi* (Brassica glauca), rdmddéna (Amaranthus 
Frutescens), carrots and vegetables of European origin (cabbages, broccoli, turnips, &c.), which ripen 


- in January and February, two months before the regular rabi harvest commences. The sowing of 


the more important rabi crops, including all the cold weather cereals, commences in the middle of 
October, and continues till the middle of November, and although there is as a rule little or no rain 
after the end of September, yet the ground generally retains sufficient moisture to ensure the proper 
germination of the seed. The date of harvesting these crops vary a good deal in different parts of 
the Provinces, but in most districts they are all off the field by the middle of April. 

The months of April, May and June constitute a sub-season, termed by natives zdid or “ extra,” 
but which may be more conveniently treated as a portion of the kharif. The principal crops pro- 
duced in these months are of the melon tribe, grown in manured pits on sand banks in the bed of 
a river, and the small millet known as chehna (Panicum miliaceum), which requires copious irrigation. 
These ripen in June. At the end of May or beginning of June indigo and maize are sown where 
irrigation is available, since both these crops should be got into the ground if possible at least three 
weeks before the rains commence—indigo, because excessive moisture is apt to damp off the young 
plants, and maize, because it is as a rule followed by a rabi crop, and it is therefore a great object to 
get it off the ground as soon as possible. Ploughing commences actively with the setting in of the 
rains at the end of June or beginning of July, the first crop to be sown being cotton, then rice, and 
the greater millet (judr), and last of all the spiked millet (dra). It is of the utmost importance 
that all the land destined for rabi crops should be ploughed up at the beginning of the rains, so as to 
catch the rain in open furrow, and since the whole of the rabi should be ploughed and reploughed at 
least four times during July and August, the cultivator finds no lack of employment in the intervals 
between the weedings of his kharif crops. 

Sugar-cane is somewhat exceptional in its season, being sown from January to April, and cut 
during the following cold season. It is most properly reckoned as a kharif crop. 

The soils over the greater portion of the Provinces being of alluvial origin, do not exhibit any 
such striking differences as are seen in a tract where they have been formed by the disintegration of 
rock in situ. The fluvial action to which most of the soils of the Provinces owe their origin, must 
have effected the more or less complete intermixture of the results of the denudation from which they 
are derived, and the main difference between one soil and another lies more in mechanical condition 
than in chemical composition. Local differences in the strength of the river current would result 
in the separation of the finer from the coarser particles of earth held in suspension, the latter sinking 
much slower than the former, and being therefore deposited in greatest quantity where the current 
was slowest—in still water channels and back waters. Differences in the size of particles are often 
associated with differences in chemical composition, and to some extent this process would, therefore, 
tend to the separate deposition of the particles of different kinds of substances, such as for instance 


* In many Sub-Himalayan tracts /éhi is an important field crop.—W. C. B. 
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clay and flint (sand). To the continual changes in the river bed and consequent variations in the 
currents must be ascribed the great irregularity in the distribution of sand and clay beds both above 
and below the surface, which is one of the most striking geological features of the Provinces. The 
irregularity in surface distribution must have forced itself on the attention of every one who has had 
occasion to examine the soils of even a single village, and that this irregularity prevails to a consider- 
able depth beneath the surface is shown by the very different strata through which even closely 
adjacent wells are often found to have passed. 

In the portions of the Provinces which lie north of the Jumna, soils are classified by native 
cultivators mainly with reference to the proportions in which clay and sand enter into their composi- 
tion. The general term for a clay soil is matydr ; if very stiff, such as is found along drainage lines, 
it is known (in the Eastern Districts) as dokra, and if of the poorest quality, only fit for rice cultiva- 
tion, as dhaukar or khaput. At the other end of the scale a soil of almost pure sand is called bdr or 
balua, while loams are collectively known as domat, local terms being rosli and sewai in the Meerut 
Division, and seolah in the Eastern Districts. The light reddish loam which is found over a great 
portion of the Provinces, and which is generally accompanied by extensive irrigation from earthen 
wells, is known as saigun (Meerut), or more generally pilia or pilotah. Usar is the name applied to 
the reddish clay which is rendered infertile by saline matter. 

In the tract known as Bundelkhand* south of the Jumna, soils exhibit much more diversity, the 
most characteristic of them being the stiff black loam called (par excellence) “ cotton soil” or mdr. 
This stretches in extensive isolated plains over a large tract of country, and is of remarkable fertility, 
producing excellent crops of cotton, millets, wheat and gram without irrigation, and with very rough 
cultivation. Irrigation is rendered unnecessary in ordinary years by the great retentiveness of mois- 
ture which characterizes this soil, but even were it necessary it would be impossible, since mér when 
dry splits up into fissures of surprising depth, one or two of which would effectually swallow up a 
whole day’s watering. A lighter coloured mdr is known as kdbar, which is also very sparsely irrigated. 
A grey loam which is greatly benefited by manure and water is called parwa, and rdnkar is a light 
yellowish infertile soil which extends over a great portion of the country, especially in tracts inter- 
sected by ravines. 

As to the alluvial origin of the soils of Bundelkhand there can be no doubt, and their dissimi- 
larity from those north of the Jumna may be explained on the hypothesis that they were derived 
from Central Indian instead of from Himalayan débris. The chemical composition of mdr is com- 
pared below with that of the soil of the Government Farm at Cawnpore. The farm soil may be 
accepted as a fair sample of the light reddish loam which occurs over a large portion of the Ganges- 
Jumna Doab. Both analyses were kindly made by Mr. 8. A. Hill, B.Sc., Meteorological Reporter 
to Government, and represent the condition of the samples after having been freed from all uncom- 
bined water by exposure to a heat of 125 C. 


Composition per cent. Composition per cent. 
Cotton soil,| Farm soil. Cotton soil.| Farm soil. 
Combined water, se ae 3°21 2:04 | Ammonia, ... eee eos | Trace. | None. 


Organic matter, suc 50c 7 1:74 0:16 | Nitric pentoxide, ... 000 0°13 0-11 
Carbon dioxide, ose awe 1:28 0:16 


Total volatile constituents, ... 6:36 2:47 


* Comprising the Districts of Banda, Hamirpur, Jalaun, Jhansi and Lalitpur. 
} Containing 0:96 carbon. 
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Composition per cent. Composition per cent. 
Cotton soil, | Farm soil. Cotton a Farm soil, 
Chlorine, aes aoe 0:64 | Trace. | Claydecom- ( Alumina,... oe eau 2-94 
Sulphur ‘trioxide, me 7°66 | Trace. | posedby H, | Oxit Of irony, er. 0-10 
Phosphorus pentoxide, 0-11 0°51 50. Silica, ss re 13:55 3°37 
Silica and tungstic oxide (latter Insoluble sand, &c., ... a 54:51 78:56 
in farm soil only), ... 0°38 0°13 
Alumina, eee 0:24 4:20 
Oxides of iron and manganese,.. 3°33 5°59 
Lime, ... oe oor ABs 3°66 0:90 
Magnesia, eee a6 0:99 0:91 
Potash, cee 55 0:28 0:32 
oda, vss wee ace 0:43 0:08 
Total soluble in hydrochloric 
acid, nee ols one 17°72 12-64 Grand total, Ra 99°81 | 100-02 


The dark colour of the cotton soil (which almost disappears on drying) is obviously not due to peat, as 
the proportion of organic matter is so small, but is probably caused by some compound of iron. The most 
notable point about its composition is the large proportion of gypsum it contains, the sulphuric acid and lime 
being in such quantities as to be equal to 6 or 7 per cent. of gypsum, even supposing some of the acid to be 
combined with magnesia, oxide of iron and other bases. 

A notice of the soils of the Provinces would be imperfect without some account of (1), usar ; (2), 
kankar ; and (3), the nitrates which are found in the soil and well water of certain localities. 

Usar is the term applied to a yellowish clayey soil which is rendered infertile by containing an 
excess of soluble salts. These salts chiefly consist of sodic sulphate (Glauber’s salts) generally accom- 
panied by varying proportions of impure sodic carbonate. They often amount to as much as 20 
per cent. on the weight of the surface soil, which is at least forty times the proportion consistent with 
fertility. Under conditions favorable to surface evaporation the salts accumulate on the surface, in 
some places covering square miles of country with a dazzling white efflorescence, which no one who 
has ridden across will easily forget. The extent of the loss which these salts entail may be judged of 
from the fact that out of the 64 million acres which form the total area of the N.-W. Provinces* and 
Oudh 23 million acres, or 4 per cent., are returned as uncultivable, solely on account of being impreg- 
nated with them. 

The most extensive tracts of usar are in the Districts of the Ganges-Jumna Doab east of Meerut, 
where they amount to 11 per cent. on the total area. They occur but sparsely in the damper 
Districts of Rohilkhand, north Oudh and Benares, and are unknown in Bundelkhand. 

The most striking fact in connection with usar land is the extreme irregularity of its distribu- 
tion. Not only are usar plains of the most fantastic outline and often interspersed with small oases 
of fertile land, but frequently single fields may be met with containing narrow strips of usar only one 
or two feet broad in the midst of a luxuriant crop. It may still be considered a doubtful question 
whether the salts are peculiar to usar soil, and were originally deposited with it, or whether they 
have been concentrated in it from the surrounding soil either by a long-continued process of capil- 
lary attraction and surface evaporation, or by transfer over the surface in drainage water. But it may 
be accepted as certain that impermeability to the downward percolation of water is one of the most 
marked characteristics of usar soil, and this would of course enormously assist surface concentration, 


* Excluding the hill tracts of Kumaun and Garhwal. 
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since it would prevent any salt from being washed more than a few inches down into the subsoil, 
when it had been once brought to the surface by capillary action. 

Kankar is the name given to a form of carbonate of lime, closely resembling stalagmite, which 
occurs in beds a few feet below the surface, and is found here and there in most districts of the 
Provinces. It is especially common in the districts where usar is prevalent, and has been often as- 
cribed as one of the causes of saline efflorescence, which it would undoubtedly assist by stopping all 
downward water percolation. It occurs in either irregularly-shaped nodules or in blocks ; in the 
former shape it furnishes the material for the metalled roads over almost the whole of the Provinces, 
and in the latter form it is an effective material for building purposes. 

A curious fact connected with it is that exhausted beds are known to form again in a few years, 
if the holes from which they were dug are filled in and levelled. 

India has long been known as an exporter of saltpetre (potassic nitrate), its climate being pecu- 
liarly favourable to the oxidization of ammonia and consequent production of nitric acid. Nitrates 
occur largely in the soil and well water of numerous localities in every District of the Provinces. 
The places where they are found may almost always be recognized as village sites of great antiquity, 
and they are believed to be formed from the filtration of the sewage which saturates the ground of 
every alley in a village, and gives a manurial value to the water of the village tank. The nitrate which 
is found efflorescing on the surface of the ground, and which is particularly common on old walls, 
built with mud from the village tank, is nitrate of potash (saltpetre), and under the name of nona 
mitti is often used by cultivators as manure for tobacco. The nitrate found in brackish (or khdri) 
well water is nitrate of soda (chili saltpetre), since nitrate of potash is held up by the soil and never 
therefore reaches the subsoil water. Khdri water is of considerable manurial value to growing crops, 
but checks the germination of seed if applied before sowing, and hence villages which are dependent 
upon it are unable to supply by irrigation any deficiency of natural moisture at the time of sowing 
the rabi crops. 

It is a striking illustration of the natural fertility of the soil that the Indian cultivator can make 
shift with so little manure as he does, although the small size of the holdings allows the land but little 
rest, and much of it has been under cultivation from remote antiquity. The exclusion of animal food 
from the Hindu dietary, is an insuperable bar to the alternation of meat growing with corn growing, 
which is held essential on most English farms ; and two-thirds of the dung of what cattle are kept 
for draught and milch purposes is consumed as fuel, and only reaches the land as inorganic ash. The 
whole of the dung which falls in the homestead, and much of that which falls in the roads and fields 
during the dry months of the year, is collected by the women of the house, made into round flat fuel 
cakes and dried in the sun, and it is onlyin the rainy months, when it would be impossible to do this, 
that the dung finds its way on to the cultivator’s muck heap. In an ordinary district there is one 
head of horned cattle to every two cultivated acres, plough cattle constituting rather less than half 
the total number, milch cattle (chiefly buffaloes) and calves forming the rest. The average weight of 
the sundried dropping of a bullock per diem may be taken as 4 to 5 lbs., so that even if the whole of 
the supply of cattle dung was carefully utilized and none burnt for fuel, the amount available per acre 
per annum would be only a little over 10 maunds. The keeping of sheep and pigs and goats is con- 
fined to the very lowest classes of the people, and is on so small a scale that it has little or no influ- 
ence on agriculture. 

The consumption of cattle dung as fuel is, however, necessitated by the scarcity of wood and im- — 
possibility of obtaining either peat or coal to fill its place, and there can be no doubt that a large 
proportion of cultivators make good use of the supply of manure which is available. The core and 
most valuable portion of the muck heap is the cattle dung collected during the rains, on which are 
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thrown each day the ashes from the cooking fire and all refuse vegetable food. No attempt is made, 
however, to prevent loss by drainage or evaporation, but the droppings of Indian cattle are so 


_ poor in nitrogenous matter, that it is probable that the loss from these causes is over-estimated. On 


the other hand villages are not uncommon in which no attempt is made to collect even the manure 
which is at hand, and the cultivators either from caste prejudice or force of custom will make no 
endeavour to manure their land. 

The fields of an Indian village have, however, a source of manure peculiar to the country. An 
invincible objection is held by the villagers to anything in the form of a fixed privy, and the land im- 
mediately surrounding the village site is the favourite retiring place for its inhabitants. The value 
of this custom to the soil can hardly be over-estimated. It is mainly owing to it that each village 
is surrounded with a belt of rich land, several fields deep, which pays at least double the rent yielded 
by land at a short distance beyond it. Indeed the fields of a village may be nearly always marked 
off into three belts by differences in their manure supply. The one lying round the outside, called 
the barha or pdlu, is never manured, the one next to it (the manjha) is manured in every second or 
third year from the cultivator’s muck heap, while the one immediately surrounding the village (the 
gauhan or bara) is fertilized in the manner indicated above in addition to this. 

It will not be out of place here to make brief mention of the systematic manner in which the refuse 
of certain towns is utilized by the cultivators who live round them. The city of Farukhabad is surround- 
ed by a broad band of what is probably the highest cultivation in the Provinces. Three crops are gather- 
ed within the year: potatoes occupy the ground from October and February, are succeeded by tobacco, 
and the tobacco by maize, which is off the ground in time for the next crop of potatoes. Enquiries made 
by Mr. Buck in 1872, showed that this productiveness was entirely due to the use of the city refuse as 
poudrette, and thata regular system had organized itself for the transmission of the manure from the 
city to the cultivators. The city was divided into wards, each one of which was in charge of a set of 
scavengers or sweepers, whose sole remuneration for the daily removal of refuse and filth was the price 
which they could obtain from the cultivators for it.* It was calculated that the total annual price paid 
to the scavengers for the manure was about Rs. 20,000, while the increase in rental, which was due to its 
application, amounted to some Rs. 40,000 more. But this state of things is very exceptional, and is 
mainly due to the fact that the cultivators round Farukhabad are of a caste which permits of their using 
as manure refuse which in most cities is disposed of as fuel for brick burning. 

The occasional use of earth containing nitrate of potash (saltpetre), especially for tobacco, has 
been already noticed, as has also the manurial benefit which results from the use of water impreg- 
nated with nitrate of soda (khdri). In some places there appears to be a dim recognition of the 
advantages which result from ploughing in a leguminous crop, although it is hardly ever acted upon, 
probably because the advantage in present of cutting and carrying the crop outweigh the profit in 
future from using it as manure. No use is made of crushed bones, and careful experiments have 
shown that the increase in produce which they occasion is on many soils very small, if not altogether 
problematical. In indigo refuse, however, there is a most valuable fertilizer, which in these Provinces 
hardly ever finds its way on to the land being, as a rule, sold by the factory as fuel for glass making, 
when it fetches as much as Rs. 1-8 to Rs. 2 per 100 (dry) maunds. In Behar it is universally used 
as a manure, partly perhaps because the factories there have more land directly attached to them than 
is the case in these Provinces, and partly because no glass is made there, and the temptation to turn 
it into ready money does not exist. 

The condemnation which is passed on the Indian method of tillage is, as a rule, far too sweeping. 


* The same arrangement exists in Lucknow.—W. C. B. 
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The implements are it is true of the rudest kind, but the patience and perseverance of the cultivator 
compensate to a great extent for the inefficiency of his tools, and although a single ploughing may 
merely scratch the surface, the twelve or fifteen ploughings which are commonly given for the more 
valuable crops produce a tilth which for depth and fineness might be envied by any English market 
gardener. The smallness of the holdings render time of comparatively little value, and the general 
weakness of the cattle only permits of the land being ploughed, so to speak, by instalments. In 
places, however, where higher cultivation is spreading, and crops such as sugar-cane are more generally 
grown, the need of a more efficient plough appears to be felt as is shown by a great increase in the 
size and weight of the native implement. In general shape the plough is very similar to the one 
used in Egypt at the present day, and in England at the time of the Heptarchy. In its idea it may be 
considered a pickaxe drawn by bullocks, the handle being the plough beam, one arm of the pick the 
plough share, and the other arm the handle or stilt. It therefore tears and does not cut the ground, 
and weight for weight, and depth for depth, is infinitely heavier to draw than the modern ploughs 
of Europe or America. It is in fact a grubber not a plough, and merely stirs the earth without 
inverting it. Although there is a general similarity in the shape of plough throughout the Provinces, 
there are very wide differences in its practical efficiency. As a rule it may be said to consist of a 
short beam of wood (the body or kér), in which are fixed (1), the beam (or hdris) by which the plough 
is drawn; (2), the sole (or paretha) which carries an iron spike, (the phdra), answering to the English 
share ; and (3), the handle (muthia or chirdya). The general appearance of the plough varies with the 
angle at which these parts are attached to the body, the position of which varies from being almost 
perpendicular to being quite horizontal, in which latter case the plough sole is fixed into one end of 
it and both are in the same line. In some localities there is no separate stilt or handle, but the upper 
end of the body is prolonged upwards in a curve to serve the purpose, and in another common variety 
the stilt, instead of being fixed into the upper end of the body, is carried down behind it, and bolted 
to it by the hinder end of the beam which passes through them both. 

The plough is at its worst in the rice districts of Oudh and the Benares Division, where it is of 
ludicrously small size, often only weighing 17 or 18 Ibs. It is in these Districts too that the agricul- 
tural cattle are poorest and weakest, possibly on account of the poverty of rice straw as fodder. 
Speaking generally the efficiency of the plough may be said to increase as we go westwards, the 
ordinary plough of the central Dodb weighing about 28 Ibs., while that of the Western Districts 
(Meerut, Muzaffarnagar and Saharanpur) weighs nearly 50 Ibs., is bound with iron round the 
edges of the sole, and instead of a short spike for a share, has a long iron bar which projects behind, 
and can be thrust forward from time to time as its point wears down. At a long interval comes the 
négar plough, used for cane cultivation in parts of Bundelkhand, which weighs 4 maunds, tears up 
the soil to a depth of 18 inches, and is drawn by eight bullocks, the cultivators clubbing their cattle 
together and ploughing their fields turn and turn about. Bundelkhand also has another character- 
istic implement, called the bakhar, or hoe plough, which is simply a large hoe drawn by bullocks and 
used for scarifying the surface in the rains. 

The plough is frequently converted into an efficient seed drill by having a bamboo tube attached 
to its stilt, down which the seed can be dropped. 

For breaking up the clods and levelling the ground, the implement in most general use is a 
heavy flat log of wood (the henga, mai, patela, or pata) drawn by two pairs of bullocks, the driver stand- 
ing on it to increase the weight. In the Western Districts a roller (lakkar), neatly fashioned of the 
trunk of a tree, in common use especially for sugar-cane cultivation, and is generally preceded in the 
field by a light description of log clod crusher, called maira. 
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Tillage depends so greatly on the efficiency of the draught power, that a few words may be added 
on the cattle which are used for agricultural purposes. These are almost entirely bullocks, since 
buffaloes, though common in many parts of the Provinces, are not capable of continuous effort in a 
hot sun, and are further disqualified in some places by caste prejudice. Careful enquiry has shown 
that there is one plough bullock or buffalo for every 44 or 5 acres cultivated. The bullocks may be 
either locally bred or imported. In the Eastern Districts local bred cattle are the rule, and in the 
Western Districts the exception, and it follows that the cattle of the Eastern Districts are the worst, 
and of those of the Western Districts the best, in the Provinces. In the Districts of the central 
Doab, enquiries have shown that imported cattle constitute about 45 per cent. of the total. The 
principal breeding grounds in the Provinces are the jungles which fringe their upper and lower 
border below the Himalayas on one side, and the Central India hills on the other. So far as numbers 
go the Sub-Himalayan breeding tract is the most important, but for quality the Bundelkhand is very 
far superior.* But the tracts from which the best cattle are driven are those known as Mewat and 
Harriana, the former lying principally within the territory of native Rajputana States, and the latter 
in the Punjab Districts of Rohtak and Hissar. Thousands of cattle are brought annually from these 
tracts to the large cattle fairs held at Batesar, Makhanpur and elsewhere; where they change hands 
from one set of dealers to another, by whom they are retailed to the cultivators. 

The importance of the part played by irrigation in the agriculture of the Provinces may be 
judged of by the fact that it ist applied to at least one acre out of every four under crops, and if those 
creps are excluded which are grown in the rainy seasons, the proportion rises to one in every 23 acres. 
This is at the outset somewhat surprising, since the smallest average annual rainfall of any District is 
24°51 inches, which would be considered amply sufficient in English farming. But the rainfall in- 
stead of being spread throughout the year is almost wholly concentrated in three or four months, 
and is so capricious in its quality and its distribution, that farming scarcely rises above speculation in 
great portion of the Provinces, unless provision be made to supplement the rainfall by irrigation. 
The undoubted increase in irrigation during the British occupation is therefore easily explained, since 
with the increase of population it became a matter of increasing importance to render harvest pros- 
pects as secure as possible. 

The monsoon rains which commence about the end of June are, as a rule, over by the beginning 
of October at latest, and the rabi crops are not sown until a fortnight later than this. Theoretically 
they should be refreshed by the winter rains, which are due by the end of December, but practically 
this only occurs in the Western and Sub-Himalayan Districts, and in the centre and south of the 
Provinces, unless provision be made for irrigating them, they have to make shift from sowing time to 
harvest on the moisture, which the soil retained after the end of the monsoon. Even during the 
months when the monsoon rains are at their height long breaks often occur, which are especially 
harmful to the maize and rice crop, and hence it comes that there is a considerable amount of irriga- 
tion in the kharif season if water can be obtained with moderate trouble and expense. 

There is a very considerable difference in the average amount of rainfall which is obtained by 
different parts of the Provinces, and we should prima facie expect to find corresponding differences in 
the extent of irrigation. But the comparison is complicated by a number of other differences, (those 
in facility of irrigation and character of crops being the chief,) and the relation between rainfall and 
irrigation is therefore to some extent obscured. The following figures are derived from the annual 
agricultural returns of the 30 temporarily settled N.-W. Provinces Districts, being based on the 


* The average quality of Sub-Himalayan breeds is poor, but they produce some of the finest cattle in India.—W. C. B. 
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averages of the past three years. The area under sugar-cane and indigo has been excluded from that 
under kharif crops, since they are both sown during the hot weather, and their irrigation is therefore 
not dependent on rainfall. 
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Allahabad |Benares Divi- 


ete a Nate A Kumaun 
Meerut Rohilkhand Agra oeauniee ar sree dnding Jhansi Division, 
Division. Division. Division. Jaunpur Gorakhpur Division. Tee 
District. Districts only. are Ore 
Normal rainfall 
from June to 
October, aero 31:25 35°73 26°78 81:52 40°49 31:57 35'7)d 
Percentage of kha- 
rif areairrigated, 26°5 6'2 12°9 73 18'2 1'2 31°L 


Normal rainfall 
from November 
to May, eee 5:56 4:73 2°55 2°26 3°55 2:06 6°53 


Percentage of the 
rabi area irri- 
gated, Sac 41°3 15°3 56°3 25°4 60°8 10°6 30.5 


The large amount of irrigation in the Meerut Division as compared with that in Rohilkhand, 
although the rainfall of both is very nearly the same, is due to the facilities offered by the Ganges 
and Jumna Canals, and will be noticed further on. 

The influence on irrigation of variations in rainfall is of course very marked, irregularities in 
distribution having, however, much more effect than irregularities in the total annual fall. The 
following table shows this very clearly. The difference between the area irrigated in 1879-80 and 
that irrigated in 1880-81 seems disproportionately small when compared with the difference in the 
rainfall, but whereas in the former year the rain was all concentrated into four months, in the latter 
it was much more evenly distributed, there being a considerable fall of rain in the cold weather. 


Benares Divi- 
Allahabad [.°°". : Kumaun 
Meerut Rohilkhand Agra Division, Pager yi Jhansi Division, 
Division. Division. Division. excluding Eee a | Division. including 
Jaunpur. Azamgath. Tarai only. 
+ Rainfall inches. inches. inches. inches, inches. inches. inches. 
in 1879-80, ... 46 66 37 31 64 42 70 
in 1880-8], ... 39 36 15 14 40 17 32 
Irrigated area (in 
thousands of 
acres )— 
in 1879-80, ... 14:20 4:48 11-77 6:75 17:82 72 57 
in 1880-81, ... 17:52 3°84 15:91 6:98 15:94 71 5D 


The sources of irrigation may be classified as (1), wells; (2), streams and tanks ; and (3), canals. 
It is noticeable that the most important of these sources are principally replenished by the Himalayan 
and not the local rainfall. All the principal canals draw their water from Himalayan streams, and it 
is possible that the water table from which the wells are supplied is fed more by, so to speak, lateral 
percolation from the direction of the Himalayas than by downward percolation of the local rainfall. 

The average area irrigated from each of these sources in the 30 temporarily settled N.-W. 
Provinces Districts for which reliable statistics are available is given below :— 


* Calculated on the falls at District head quarters. 
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Benares 
core Total of 30 
Allahabad pavicion g cela temporarily 
Meerut |Rohilkhand| Agra | Division, aati S| Shansi | ? Seas settled dis- 
Division. | Division. | Division. | excluding Gorakhpur Division. ra ing tricts of 
Jaunpur, nad ie N.-W. Pro- 
Azamgarh only. vinces, 


——— | | | 


1. Total cultivated area,|44,23,250|39,83,423/36,73,436/38,95,806|36,14,244|13,07,559| 1,81,915| 2,10,79,633 
2. Total irrigated area,|14,30,545) 4,15,992|11,35,054| 6,18,480|15,70,162| 65,058] 56,307] 52,91,598 


= per cent, on 1, 32°3 10°4 30°9 *15°9 43°4 4°9 3°0 25°1 
from wells, ---| 664,253) 2,18,256] 7,46,083, 3,68,175, 6,94,859, 49,611 207, 27,40,944 
= per cent. on 2, 46°4 OPS Ose, 59°6 44°2 76°2 *4 57°8 
from canals, eo-| 7,28,210} 47,503) 3,14,334| 1,24,510 72 1,132) 56,050} 12,71,811 
= per cent. on 2, 50°9 It'4 277 20°L xe) 1'°8 99°5 24°0 
from other sources,| 38,082) 1,50,233} 74,637] 1,25,795| 875,731} 14,315 50|  12,78,843 
= per cent. on 2, 2°47 36°1 6°6 20°3 55°83 22°0 ‘I 24°2 


The table exhibits some interesting contrasts. As regards facility of obtaining canal irrigation 
the Meerut and Agra Divisions are about on a par, but in the Meerut Division the areas irrigated 
from wells and from canals are nearly equal, while in the Agra Division the area irrigated from wells 
is double that irrigated from canals. This is possibly due in some part to a greater tenacity of 
the soils in the Agra Division, which makes well construction much easier and more remunerative. 
Irrigation from streams and tanks is comparatively unimportant except in the Benares Division, 
where these sources are replenished each year by much heavier monsoon rains than reach the West- 
ern Districts. 

Irrigation wells may be divided into masonry and non-masonry, the former costing from ten 
to twenty times as much as the latter, but being of course far more efficient and durable. In con- 
structing a masonry well the English system of under-pinning is not practised ; a hole is dug down 
to the water level, in which the masonry is built up, and the cylinder is then sunk bodily down 
through the soil until it meets a stratum of sufficient tenacity to bear it. The sinking is effected by 
excavating the earth from the centre, and heavily weighting the cylinder, and it is evident that this 
would be only possible in a soft alluvial soil. Should a clay stratum not be met with the well is a 
failure, since sand will blow up from below as water is drawn from it, and the cylinder therefore go 
on sinking. The irregularity in the distribution of sub-surface strata has been already noticed, and 
to commence sinking a masonry well requires therefore a certain amount of enterprise as well as 
capital. The number of buckets which the well will carry depends on its diameter, and commonly 
varies from one to four. The cost of the well depends very greatly of course on its depth, but if 
water be 30 feet below the surface, may be estimated as Rs. 200 for a single bucket, and an extra 
Rs. 100 for each additional one. Earthen wells are much cheaper, and under favorable circum- 
stances do not cost more than Rs. 10 or Rs. 12.¢ But their cost and durability depends very greatly 
on the strata through which they pass. In some places they will last without repair for 10 or 12 
years, while in others they need re-excavation each season. In very few cases can one be sunk 
without passing through at least one layer of sand which is blocked from falling in by a lining, 
ingeniously constructed of basket-work, grass bands, or wood, which is fixed in the well for the 
depth through which the sand extends. Where the layers of sand are very numerous or continuous 


* Percentage lowered from the inclusion of the Bundelkhand Districts of Banda and Hamirpur, in which there is little 
or no irrigation, 


{ In many tracts where the water level is high a hole in the ground which will water a few biswas caa be dug for a rupee or 
even less.—W. C. B. 
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it is impossible to construct earthen wells, and if there is no clay stratum within a reasonable dis- 
tance, masonry wells for reasons given above are equally impossible. Unfortunately this state of 
things is not at all exceptional. 

The supply of water in a well varies considerably according as it is drawn from below an im- 
permeable bed of clay or merely from loose water-bearing strata surrounding the bottom and sides 
of the well. “Spring” wells are, therefore, those which have been sunk down to the clay through 
which a hole is then bored, while percolation wells end in loose sand. In the first case a plentiful 
supply of clear water rises from a basin which forms below the clay, while in the second case there 
being no such reservoir the water drains but slowly into the well, being much impeded by the sand 
which is mixed with it. 

In places where the water table is at a greater depth than 55 and 60 feet from the surface, cul- 
tivators do not consider well irrigation profitable, and for this reason wells occur but rarely in the 
high tracts over-looking river beds. 

When the depth to water is more than 12 or 18 feet, the water is lifted by a leather bucket 
drawn by bullocks, and although this means appears a rude one, yet experiment has shown that it is 
far from being inefficient. The capacity of the bucket varies between 12 and 25 gallons, and it is 
suspended by a rope which passes over a wooden pulley fixed above the well mouth, and is secured 
beyond to the yoke of the bullocks. In order to give the bullocks all the advantages to be derived 
from dead weight, the run is excavated in the ground, and forms a steep slope down which the bullocks 
literally hurl themselves, the driver often subscribing his own weight by sitting on the rope. There 
are considerable differences between the capacity of the bucket, the size and efficiency of the pulley, 
and the slant of the bullock run, which are often strictly localized, although with no apparent reason. 
Thus west of Aligarh the pulleys are all neatly made in wheel form and are of large size, while east 
of Aligarh they are merely rough discs of wood generally far too small for efficiency. 

Two systems are used in working the bucket. In one (known as nagor) each bucket is worked 
by a single pair of bullocks, while in the other (called kili) two pairs are employed, one pair drawing 
the bucket while the other are on their way up to the well mouth. This is effected by the driver 
detaching the rope from the yoke when the bullocks have arrived at the bottom of the run, and 
walking up to the well mouth carrying it in his hand while his bullocks turn into a side run made 
for the purpose, and by which they find their way to the well mouth. The driver arrives there before 
them, but finds the other pair waiting for him, and by the time these have drawn their load the former 
pair are in position. Each bucket whether worked by nagor or kili requires two men, one to drive 
the bullocks, and one to empty the bucket at the well mouth. The kéli system saves the difference 
between the time in which the driver walks up to the well mouth and that which the bullocks would 
take to do it, and the rest which the bullocks obtain after each effort enables them to work nearly 
two hours a day longer, and that too on a bucket which is larger than could be used with a single 
pair. Hence the single bucket performs very nearly if not quite as much work as two buckets 
worked by nagor, and the labour of two men is therefore saved. 

The strict localization of the two systems is therefore a matter for some surprise. Hast of Htah 
hardly a well can be found worked by kéli, while west of it one worked by nagor is equally rare. 
There are no differences in soils, depth of water, or quality of cattle sufficiently great to account for 
this, although undoubtedly the cattle are finer in tracts where the kili system prevails. 

The efficiency of the well bucket increases with the depth from which water is raised. At a 
depth of 20 feet the useful work performed by each bullock is only about ‘07 horse-power, while at 
35 feet it increases to ‘12 horse-power. The area irrigated in a day varies between 3th acre at 
20 feet and }th acre at 40 feet. In parts of Rohilkhand, Oudh and the Benares Divisions, coolies 
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are sometimes used instead of cattle, when six to cight men are employed on the rope and are con- 
siderably more efficient than an average pair of bullocks. 

The Persian wheel or Noria (rahat), which is commonly used in the Punjab, is only found in 
these Provinces in two small and very dissimilar tracts, one comprising part of the Jhansi, and the 
othera part of the Saharanpur District. It consists of a large vertical wheel fixed over the well mouth, 
carrying an endless rope bearing a series of earthen jars. The wheel is turned by an arrangement 
similar to the modern “ gin,” a pair of bullocks turning a horizontal wheel geared by large wooden 
teeth into the end of the shaft of the vertical wheel. The lower portion of the rope dips into the 
water, and as the wheel turns each jar is submerged in turn, and is brought up filled with water, which 
it empties into a wooden trough so soon as it turns the summit. The machine is only used for short 
depths, and will, with water 20 feet from the surface, irrigate about 7th acre in a day when worked by 
two bullocks and one man. It costs from Rs. 25 to Rs. 50, but its workmanship is usually of the 
roughest possible description, and it is very far from yielding the maximum possible amount of 
work. 

The dhenkli, or lever lift, consists of a long pole hinged near one end to a pivot between two earthen 
or wooden pillars, and carrying a rope with an earthen pot at the end of the long arm, and a counter- 
poise of dry clay at the end of the short arm. The pillars are fixed at a short distance back from the 
mouth of the well, so that the end of the long arm comes directly over the well when the pot is 
lowered into the water. Owing to the counterpoise very little exertion is needed in lifting the pot. 
The lift can only be employed for depths less than 12 or 14 feet, and is chiefly used in the Sub-Hima- 
layan tract and in fluviatile plains where water is near the surface, and wells are mere holes in the 
sand fed by percolation, which would be completely emptied by a more rapid method of raising water. 
Its cost is from Re. 1 to Rs. 3, and worked by two men off and on during a day it will irrigate th 
acre from a depth of 10 feet. The feebleness of the lift and of the well which it works is, however, 
compensated for by number, there being one to every two or three fields, and the long straight poles 
standing erect, like the masts of shipping, are a very prominent feature in the scenery of a Dhenkli 
tract. Another lift used under similar circumstances is the charkhi, which consists of a wheel bear- 
ing a rope with an earthen pot at each end, the rope being worked alternately in each direction, one 
pot coming up full while the other descends empty. 

Tanks are most extensively used for irrigation in the Benares Division, where the rainfall is 
heavier and the soil more tenacious than in the Central and Western Districts. Along the southern 
edge of the Province, and on the border of the Central Indian hill range, there are numbers of magni- 
ficent tanks which were constructed by native princes of the Chandel dynasty, but merely as append- 
ages to temples, and not as irrigation works as has been often popularly supposed. Attempts have 
been made to utilize them as reservoirs for small irrigation canals, but with not very conspicuous 
success. In the Sub-Himalayan tract irrigation from streams is extensively practised, a dam being 
thrown across the bed at the end of the rains, and water-courses led off from above it. The rights 
which different villages situated on the stream have in these temporary irrigation works are settled 
by custom, the power of damming the stream being often shared by different villages, and exercised 
by them in rotation one year after another. 

The ordinary means of raising water from tanks and rivers, and of lifting canal water when 
delivered below the surface level, is the swing basket, which consists of a shovel-shaped basket of 
either bamboo or leather (called beri in the former and bawka in the latter case), with strings attached 
to its corners, by means of which the basket is swung backwards and forwards by two men standing 
one on each side of the hole from which water is to be raised, and almost on a level with the place on 
which it is to be delivered. At the commencement of each forward swing the basket dips into the 
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water, and emerges with a load which it deposits at the end of its swing on a raised basin, which 
forms the end of the distributing channels or one corner of the field to be irrigated. Great dexterity 
is acquired in the use of this lift, which is worked by movement of the body and wrists, with but 
little strain on the muscles of the upper arm. Sometimes two are worked at the same lift, one behind 
the other, the swings being of course carefully kept in time. The depth at which the lift is most 
efficient is 34 feet, when three men working turn and turn about can irrigate 2ths acre in a day. 
Five or 54 fect is the maximum depth to which a single bucket is worked, but occasionally a series 
of them is employed to lift from depths of 10 or 15 feet, being arranged in steps one above the other. 
The efficiency of this method of lifting water entirely depends on the labour supply, and it is there- 
fore in most common use in the thickly populated Districts of the Middle and Lower Dodb and the 
Benares Division.* 

With the exception of the temporary water-courses of the Tarai and sub-Himalayan tract, 
all the canals in the Provinces are the property of Government. They may be classified according as 
they draw their water supply from snow-fed streams, from streams merely fed by rains, or from tanks. 
In the first class fall the two Jumna and two Ganges Canals, in the second, the Dun and Rohilkhand 
Canals, and the canals in the Bhabar below the Kumaun hills, and in the third class the Bundelkhand 
Canals which are at present working. The Sarda Canal, the project of which is still under consider- 
ation, will, if made, fall in the first, and the Betwa Canal in the Jhansi Division, now under construc- 
tion, falls in the second class. 

The area irrigated by these canals in the last three years is shown below :— 


EE a 


RABI. KHARIF. TOTAL. 


1878-79. | 1879-80. 


1880-81. 18760187080, | 18808. 1878-79. 


1879-80. | 1880-81. 


acres. | acres. | acres. | acres. | acres. | acres. | acres. } acres. | acres. 
Class I.—Snow-fed River Canals. 


From Jumna— 
Eastern Jumna, ee e+ | 1,81,228) 1,42,201) 1,28,408] 1,10,722} 98,032| 1,07,454] 2,91,950) 240,283] 2,385,862 
Dehli and Agra, e- oe e+] 83,094) 36,286] 1,05,3878] 40,484) 20,911] 37,027] 1,23,578| 57,197) 1,41,405 

From Ganges— 


Upper Ganges, .. «« | 7,25,872) 5,57,937| 3,539,373] 4,83,356| 4,01,471| 3,05,554]12,09,228| 9,59,408) 6,64,927 


Lower Ganges, .. ae ale 6,262| 28,896] 3,99,501} 10,432) 10,883] 1,883,970] 16,694) 39,779] 5,83,471 
Class II.—Rain-fed River Canals. 


Dan Canals, oe oe ae 9,607 8,804 6,867} 3,597 6,160] 6,441] 13,204] 14,964) 138,308 

Bijnor Canals, o¢ ee oc 1,281 1,730 2,041) o 656 2,808 1,281 2,386 4,849 

Rohilkhand Canals, + oe eo} 57,237; 66,277) 29,985] 21,679} 18,981] 57,644] 78,916) 85,258) 87,629 

Bhabar Canals, we oe oe} 45,440] 45,904) 46,300] .. oe ee 45,440) 45,904) 46,300 
Class I1I.—Tank Canals. 

Bundelkhand Canals, ae oo 1,611 1,351 1,008 188 892 287 1,799 1,748 1,245 


Total, ..{11,11,632| 8,89,386|10,78,861] 6,70,458| 5,57,486| 7,00,135]17,82,090|14,46,872|17,78,996 
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These figures show the cropped area irrigated, and hence include twice over the area which bears 


* Irrigation by beris is exceedingly common in Oudh and Rohilkhand.—W. C. B. 
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two cropsinthe year. The Table on page xiii preceding only shows the actual area to which water 
was applied irrespective of the number of crops raised by it, and which is considerably less than 
that indicated by these figures. 

With the exception of the Eastern Jumna, which dates from the time of the Mogul emperors, 
all these canals have been constructed by the British Government, the most recent being the Agra 
and Lower Ganges Canals, the former of which was not fully opened until 1878, and the latter not 
until 1879. The great variations in the area irrigated by the Agra Canal indicate that it has not 
yet acquired a settled hold of the agriculture of the tract through which it passes. The progress of 
irrigation on the Lower Ganges Canal is obscured by the transfer to it of a portion of the Upper 
Ganges Canal, which also accounts for the decrease of irrigation indicated in the returns of the latter. 

These canals represent a total outlay of about 62 crores* of rupees, and are worked at a tota] 
annual expenditure of 19 lakhs of rupees, yielding a net profit of from 4 to 5 per cent. No com- 
pulsory water rate is assessed on the villages through which the canal passes, but whoever wishes 
for the water takes it, his land being subsequently measured up and charged for the water at a rate 
which varies with the kind of crop grown, ranging between Rs. 6 per acre for sugar-cane and Rs. 3 
for wheat or barley. Different crops require different amounts of water, and this method of assess- 
ment is therefore to some extent based upon the amount of water used, although a single irrigation 
renders a cultivator liable for the full amount. 

Canal water may reach the cultivator either flush with the surface of the ground, when he has 
merely to allow it to flow over his field, or at some depth below the surface, when he has to lift it. 
Regard is paid to this in the canal tariff, “flush”’ rates being considerably higher than those for 
“‘lift,’? but not in all cases as high as the full value of the difference. The rates per acre are sum-= 
marized below :— 


Upper Ganges 


s Lower Ganges 
and Eastern Jumna 2 


and Agra Canals, 


Cates a ofgialy | Cotes 

Sugar-cane and rice— ns, '| A | vp. | Rs. | aA | P. 

Flush, ... aes mee oe eee De Orie. G7 107" 

Tift,” 72. se pes ose sce Si) opr! 3{ 5] 4 
Tobacco, opium and vegetables— 

Flush, ... aoe mae Age aoe 3| 0; 0 4} 0} 0 

Lift, .. ee oe 5 son Pele Onl 0 2/ -0| 0 
All rabi crops, indigo and cotton— 

Flush, ... ioe oe eas 505 2; 4] 0 Se OF 0 

Luft. 7... aes 580 eee Toe 0 1; 8] 0 
All kharif crops not specified above— 

Flush, ... 600 eve eee 400 1,10); 8 2) SOF 10 

Liff, .+. ae asc i oe 1 10: |, 0 1} 0} 0 


Irrigation has of course a very different value in different parts of the country, but these rates are 
fixed for the whole Provinces, and afford therefore but little indication of the real value of the water. 


* Exclusive of charges on account of interest unpaid in back years, which amounts to 4! crores, The total income of the 
canals has amounted to nearly 33 crores, so that if no charge is made on account of compound interest, the deficit only amounts 
to a little over eighty thousand rupees, 
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It must not be imagined, however, that the whole of the area irrigated by canals would be other- 
wise unirrigated. Unfortunately the earlier made canals were aligned through the most fertile parts 
of the Provinces, which in general were already abundantly supplied with well irrigation, and in these 
tracts the effect of the canal in ordinary years has been in great measure merely to supplant one 
kind of irrigation by another, without directly increasing the productiveness of the country, otherwise 
than by releasing labour which would otherwise be employed in raising water from wells. To arrive 
even only approximately at the proportion of the canal irrigated area which would have been irrigated 
from other sources had the canal not been in existence is a task of extreme difficulty, especially in 
case of the older canals. The only data which are available are (1), the revenue enhancements made 
at the last settlement in canal irrigated districts ; and (2), the income from the rate now levied from 
landholders on land which the canal has converted from unirrigated to irrigated since settlement. 
But irrigation was only one of many considerations which determined the amount by which the 
revenue of a District was enhanced, and to estimate its proportionate weight as compared with that 
of improvement in communication, rise in prices, &c., would be difficult if not impossible, especially 
as the accuracy of the area returns professing to show the extent of irrigation before the construc- 
tion of canals is open to very great suspicion. In the case of the Agra Canal, however, matters are 
less complicated, since it was not opened until after conclusion of settlement, and hence all land 
which is exclusively indebted to the canal for its irrigation is assessed to owner’s rate. The collec- 
tions of owner’s rate during 1881-82 indicate that 36,900 acres out of the total area irrigated 
(1,35,421 acres) would otherwise have been dry, so that the area on which the canal may be pre- 
sumed to have merely supplanted existing means of irrigation forms as much as 72 per cent. on 
the total. But the value of canals as a protection against drought can be hardly over-estimated, since 
in a complete failure of rain wells have been proved to be a very far inferior resource. 

It remains to give briefly an indication of the comparative cost of irrigation by the different 
methods described above, and for this purpose it is presumed that the bullocks used on the well would 
be kept in any case for ploughing, and the only charge made on account of them is the cost of the 
extra food which irrigation work would necessitate their receiving. The wages of a labourer are 
taken as two annas a day, and the labour of the man who distributes the water in the field is not 
taken into consideration. The field to be irrigated is presumed to be under wheat, and to receive 


three waterings. 
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Mibewtae Cost oF LABOUR. 
Height , = and imple- 
hee Area Price 
Source of irrigation. oes h irrigated | paid for nee as Bullocks. Men. Total cost. 
lifte 5 in one day.| water. Caan on 
outlay if | Per |potai,| Pet | rota 
any, day. ‘| day. ; 
feet. acre. RS, A.| RS. A. |R. A-|B, AJ] BR, AL] RB. A.| RS. AL 
Kacha well worked by lever lift, 10 ith ete 0-8 wee | vee | O-4 | 6-0] 6-8 
Kacha well worked by one pair 
bullocks, ae eee nC 30 1th one 2-4 0-3 | 2-18] 0-4 |3-12) 8-18 
Pakka well worked by one pair 
bullocks, wes a00 20 30 1th S06 3-4 0-3 | 2-13} 0-4 | 3-12} 9-13 
Tank by swing basket, acc 4 ith ac nh wee | oe | O-6 | 4-8 | 4-8 
Canal by swing basket, BoC 3 4th 1-8 Onc soe | ove | O-6 | 3-6 | 4-14 
Canal flush, ... n06 noc coc 3° 3-0 O06 S50 |) 000 dod 1) 0c 3-0 
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The low cost of canal irrigation as compared with other methods is very striking, and yet it 
appears very doubtful whether the rates would bear much raising. The value of canal water to a 
cultivator is much lessened by the uncertainty of its supply. Water can only be legally taken 
during certain periods which are fixed for each village, and should there be a great demand for 
water higher up the distributary, or the cultivator’s field be situated at some distance from the 
supply channel, it not unfrequently happens that water is only obtainable at very irregular periods. 
And even witha regular or continuous water supply irrigation can often only be effected at irregu- 
lar intervals, owing either to the rapacity or caprice of under-officials, who to a great extent control 
distribution, or to the enmity or requirements of a more powerful neighbour, who is enabled by 
the position of his fields to engross more than his share of the water allowance. The importance 
of timely irrigation to crops can be hardly over-estimated, and hence it isno uncommon thing to see 
cultivators working their wells for the more valuable crops within a stone’s throw of a canal dis- 
tributary, since in the one cage, the water supply is certain even if costly, while in the other a 
sudden failure of water may entail the absolute ruin of the crop. The difference between the cost 
of canal and that of well water may be taken therefore as the measure of loss which the cultiva- 
tor considers it possible that he may suffer from the supply not being timed to suit his crops. Of 
the numerous objections which are from time to time urged against canal irrigation, this appears 
to be the only one which is founded on a solid basis of truth. 

The average size of farms is so small, ranging from 8°6 acres in the Meerut Division to 3 acres 
in the Hastern Districts, that a large share of the cultivation is borne by “home” labour—the 
labour of the cultivator himself, his wife and his children. The actual cash expenditure incurred is 
therefore generally insignificant, except in those localities where very high farming is practised, and 
the production of crops such as sugar-cane or potatoes necessitates the employment of a good deal 
of hired labour. Still, however, it may be said that it is fair to appraise home labour at the rates at 
which it could obtain remuneration if let out to hire, but under any circumstances it would be diffi- 
cult, if not impossible, to value the care and attention which an industrious cultivator and his family 
apply to their land out of hours, and which often serves to extract a profit under circumstances which 
otherwise would allow of none. The amount of this extra labour varies of course with the interest of 
the tenant in his land, and reaches its maximum in the case of those who have acquired under the law 
a right of occupancy at a fair rent. No allowance for extra labour is made in the following calcula- 
tions, which show the cost of each operation if labour be valued at rates prevailing in the Cawnpore 
District, which are rather higher than those of most other parts of the Provinces. These calculations 
form the data on which the cost of cultivation given under the head of each crop is deduced. 


Cost per acre each time 


Operation. practised. REMARKS, 

Blonghing.t; see seem eee -[12]- A pair of plough bullocks with ploughman 
can be hired for Re. 0-8-0, and will plough an 
acre in a day and a half, 

Harrowing (or clod crushing),... -|2|- 

Seed, ... ae Boh one variable. 

Sowing, «.. oes see one -/13]- or -/14]- If sown broad-cast Re. 0-13-0, if drilled Re, 
0-14-0, 

Weeding, 50 ae 508 -[12/- to 1/8/- Re. 1-8-0 for kharif weeding, Re. 0-12-0 for 
rabi. 

Watching, ove eee ae -/12]- For kharif crops only. Two watchers for 20 


days at Re. 0-1-6 each per diem will watch, 
day and night, 5 acres. 
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Cost per acre each time 


Operation, | practised, REMARKS, 
elapse oe a Pee ee 
Reaping, oes eee oes | varies. 
Assuming produce to be 20 maunds grain. 
Threshing, - oes 3)-|- One pair bullocks (at 3 annas) and one man 
(at 2 annas) will thresh out 168 ibs, in a day 
of eight hours. 
Cleaning, oo oe deg -|6]- Assuming produce to be 20 maunds grain. 
Watering— 
Canal dues, ... ae aoe variable. Irrigation is assumed to be with canal water, 
and by a lift of 44 feet. 
Labour of lifting, ... aes 1/2|- 
Labour of distributing, eee -|2]- 
Labour of making water beds 
(once in a season only), ... -/3]- 
Manure, ... aoe eo «-- | 93/- per 100 maunds. Manure is not ordinarily sold, but will as a 


rule command this price if in the market. 


The figures which profess to show the average outturn of each crop are very far from being 
absolutely reliable. The striking of an average for the outturn of agricultural produce is a task of 
considerable difficulty, even in countries where tolerably full information is possessed, and Government 
can obtain willing assistance from private agriculturists. In India the difficulty is one that can 
hardly at present be surmounted. To the uncertainty which arises from ignorance, and from a 
greater diversity of conditions than occurs in Huropean or American agriculture, there is superadded 
the error which results from wilful mis-statement, centuries of oppression having taught the Indian 
cultivator that he is likely to benefit more from the ignorance than from the enlightenment of his 
rulers. To these causes must be ascribed a divergence of authority that would otherwise seem 
ridiculous. Three sub-divisions of the Saharanpur District, for instance, are represented as enjoying 
such widely different outturns of wheat as 12 maunds, 184 maunds, and 24 maunds, respectively. 

It has been considered advisable, therefore, rather to found the estimates of average outturn on 
a few selected authorities than to attempt to find a mean between a large number of conflicting 
opinions, and amongst the authorities on whom greatest reliance has been placed may be mentioned 
the Bareilly and Azamgarh Settlement Reports, by Messrs. Moens and Reid, and Mr. Wright’s Memo. 
on the Agriculture of the Cawnpore District. Any lessons taught by the results of experimental farm- 
ing on the part of Government in these Provinces have also been carefully borne in mind. It will 
be noticed that in many cases the averages which are assumed are considerably higher than those in 
ordinary acceptance with Government officials, but there are few things so certain as that the outturn 
obtained by Indian cultivators is very generally under-estimated, and there even have not been wanting 
statisticians who have succeeded in demonstrating that the greater part of Indian farming is carried 
on at a considerable annual loss to the cultivator and the country. The lowness of current estimates 
is partly due (as has been mentioned above) to wilful under-statement by landholders and cultivators, 
who are slow to see in the curiosity of Government any object other than an increase of taxation, 
and partly perhaps to statistical difficulties experienced by Settlement officers desirous of maintaining 
what is considered the proper ratio between rent and produce. With the increase of population and 
diminution in the size of holdings, the produce per acre rises very greatly. Rents rise at the same 
time, but not by any means pari passu, and the proportion between rent and produce has a tendency 
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therefore to decrease. In backward parts of the Provinces where farms are large and cultivation 
low, rents are generally paid in kind, often amounting to half, and very seldom to less than a third, of 
the produce ; the produce, however, being so small as not to make the landlord’s share worth more 
than Re. 1 or Rs. 2 per acre. Smaller farms necessitate a larger produce, but the increase is obtain- 
ed at an expenditure which will not admit of a proportionate increase in rent. In such cases rent 
may be as high as Rs. 10 per acre, and still not represent more than 75th of the gross produce. It 
has, however, been customary to regard rent as measured with more or less exactness by 3rd of the 
produce, and this principle has been not unfrequently reconciled with facts by understating the pro- 
duce when the rent seemed unduly low. 

The distribution of the rabi, kharif, and total cropped area amongst the more important crops 
in the 80 temporarily settled N.-W. Provinces Districts is shown below in the form of a percentage. 
The figures have been calculated from an average for three years—1878-79, 1879-80, and 1880-81. 


PERCENTAGE ON PERCENTAGE ON 
Crop. F Crop, als 
; Kharit [R124] Total d Kharit RAPA potad 
ayea. area. area. : area, area. area. 
ie pes : - i | 
Kharif. Rabi, | 
SUMATS 55 ves San roles. | 5:7 | Wheat, poe 28°6 | 13:4 
Bajra, “tt riven 4-1 | Wheat and Barley, .. 9:5 4:2 
Arhar, wi =e ee 1:0 0°5 | Wheat and Gram, .. ol 38 
Judr and Arhar, ... Sie? Loe 6:4 | Barley, a 13:5 6:3 
Bajra and Arhar, Sat ell 4:1 | Barley and Gram, 19:2 9°5 
Maize, tele 57 3:0 | Gram, 10:3 48 
Rice, ... as 203 DSH Peasicue es. as 3:3 15 
Urd, ... 2-0 1:0 | Masur, 10] 0-4 
Moth,... ; 1:6 0:9 Potatoes, 0-1 OL 
Cotton, ete 4-1 2-2 | Opium, re 55 13 0°6 
Cotton and Arhar, 6-9 3:6 | Tobacco, 0:2 Ol 
Sugar-cane, ... 4:8 2:5 | Melons, me Are wee nee 0:2 Ol 
Indigo, 2-0 1:1 | Vegetables, ... oe 0-1 0-0 
Fodder crops, DO lt des 1:3 | Garden food crops, ... 0-1 0-0 
Garden food crops, of i ie 0-1 | Garden non-food crops, 0-2 0-1 
Garden non-food erops, O01 ae 0-1 | Miscellaneous food crops, «+. 15 0°6 
Miscellaneous food crops, 78 4-1 | Miscellaneous non-food crops, 3'0 15 
Miscellaneous non-food crops, 1:8 1:0 
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Description. 


Varieties. 


FIELD AND GARDEN CROPS 


OF THE 


NORTH-WEST PROVINCES AND OUDH. 


[bees 5,4 Rigas fe 
TRITICUM SATIVUM, Lam." 


[Vide Plates Ia. and Is.] 


ENGLISH, wheat; VERNACULAR, gehun, gohun, gandum (Persian). 


Natural order Graminew, tribe Hordeew. An annual herbaceous grass. Stems many, 2-3 ft. 
high, erect cylindrical, jointed, hollow except at the swollen pubescent joints, smooth, striate, glau- 
cous. Leaves few, distant ; sheaths long, not inflated, smooth above, usually hairy on the lower 
surface ; ligule short, truncate, torn; blade 6 in. to 1 ft. or more in length, linear, gradually 
tapering to a point, smooth or with a few scattered hairs, ciliate at the base, glaucous green. Spike- 
lets 3-5-flowered, (the terminal flower always barren,) sessile, compressed, distichously arranged on 
the two sides of a flattened excavated hairy rachis, the whole forming an oblong linear cylindrical or 
sub-quadrangular spike 3-5 in. long, and with a few abortive spikelets at the base. Glumes 
2, equal, boat-shaped, oblong-oval, hard, smooth and polished, midrib extended into a sharp point 
with forward prickles. Pales 2, about equal in length, the lower boat-shaped, obtuse mucronate 
or awned, the upper thin, papery, transparent, with two lateral nerves, edges inflexed, ciliate. 
Lodicules 2, hairy at the top. Stamens 3 ; filaments slender ; anthers large protuded at the time 
of flowering. Ovary obovate, truncate, hairy at the top; stigmas 2, nearly sessile, feathery. 
Fruit (the grain) enclosed within but not adhering to the pales, about } in. in length, ovoid or 
roundish, flattened on the ventral side and with a deep longitudinal groove, white yellow or reddish. 
Embryo minute, on one side at the base of hard floury albumen. 


The countless varieties and sub-varieties of wheat which are grown in these Pro- 
vinces speak volumes for the importance of the part which it plays in the agriculture 
of the country. It is only with rice that we find anything like the differentiation 
which years of natural and artificial selection have produced in wheat. It would be 
futile to attempt to classify these varieties by the vernacular names which they bear, 
since these names are in most cases of very local application, and even when used over 
an extensive tract of country are often found to be applied to totally different varieties 
in different parts of it. All that is possible here wil] be to indicate the lines on which 
the varieties may be most rationally classified, noting the vernacular names of a few 
of the most prominent ones. 

The most convenient primary sub-division of wheats is into starchy and glutinous 
or soft and hard, the former containing a larger proportion than the average of starch, 


* References :—Lam. Enoycl. Meth. ii, 554. Bentley and Trimen Medicinal Plants 294. 7, vulgare, Vill; Powell 
Punj. Prod, 225 ; Drury Useful Pl. 434. 7. @stivum, Roxb, Fl. Ind. i. 359. 7, hibernum, Roxb. 1. c. 
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and being thus especially fit for the production of fine flour (matda), while in the wheats 
of the latter class gluten predominates, rendering the grain especially productive of semo- 
lina (sw). Grains of the first class break easily, with an opaque pure white fracture, 
whilst those of the second class are difficult to break or bite, and appear more or less 
translucent. Soft wheats are in most demand for the English market, but hard wheats 
command a market in Mediterranean ports for the production of maccaroni, and are 
preferred by the Natives of the country as the more wholesome for general consumption. 
Each of these classes may be sub-divided into two sub-classes distinguished by the grain 
being white or red, and the varieties included in each of these sub-classes may be further 
grouped according as the ear of the plant is or is not furnished with awns or “ bearded.” 
To mention some of the vernacular names which are of most general application, daudi 
or dudia is the name of the variety which stands at the head of the list of soft white 
wheats, and which has been pronounced by English* experts to be equal in value to the 
finest wheats in the English market. Mundia or murilia (lit. shaved) is the term applied 
to beardless wheats; generally white, but not so markedly so as the daudi. Hard 
white wheats are called dadha in the western portions of the Provinces. Pzss¢ generally 
denotes a soft red wheat, and sathia or lallia a hard red wheat. Gangajali (a common 
term in the Bombay market) is applied to many different varieties, and its only general 
application appears to be mixed red and white hard wheats. A curious round berried 
variety, which somewhat resembles pearl barley, is called parghambari, and was apparent- 
ly an introduction from Arabia. 

Wheat is grown to a larger extent than any other crop. The area under either 
wheat or mixtures in which wheat has a place, amounts in the whole of the N.-W. 
Provinces and Oudh to some 72 lakhs of acres, 512 lakhs of which are in the 30 
temporarily settled N.-W. Provinces Districts, constituting 46 per cent. of their total 
cropped area, and 21 per cent. of the area under rabi crops. The cultivation of wheat 
grown alone reaches its maximum in the Meerut and Rohilkhand Divisions, where 
winter rains may be safely reckoned upon, and it is in these Divisions that the finest 
varieties have their home. In the drier Districts of the Agra and Allahabad Divisions 
and Bundelkhand wheat is rarely grown by itself, and is generally sown with either 
barley or gram, which by their superior hardiness continue to eke out a crop in cases 
where the wheat would fail from insufficient moisture. 

This is clearly shown in the subjoined table :— 


Benares Divi- 
Alishabad sion, including amare 
Meerut Rohilkhand Agra ‘lading | 42amgarh, Jhansi dnelidide 
Division. Division. Division, | “Frohne | Basti and Division. Tarai” 
Dist Fe t Gorakhpur District onl 
istrict. — |Districts only. y 
Percentage to total 
rabi cropped area of 
Wheat alone, «| 43° 47°8 26-7 9-2 15-0 11:8 58:4 
Wheat in mixture, 12:7 14-2 12-2 22:1 14:9 60:8 8-2 
Potala. 56-2 62-0 38-9 31-3 | 29:9 | 72°6 666 


* See Dr. Forbes Watson’s report on wheat samples collected by the Indian Government and forwarded to the India Office 
im 1878. 
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Wheat is a rabi crop, being sown in the end of October or beginning of November 
and cut in March and April. Asa rule it is only sown on land which has lain fallow 
during the preceding kharif (called chaumds or piral), but in highly manured land near 
village sites it occasionally follows maize, the maize being cut only 6 or 8 weeks at the 
most before the wheat is sown. No particular rotation is known to be followed, but in 
tracts where cotton is widely grown, wheat is generally said to follow it, probably, how- 
ever, merely because cotton in the kharif, like wheat in the rabi, is the crop which is 
principally grown on the best land of the village. 

Wheat is commonly sown mixed with barley (when it is termed gojai), or with 
gram (gochana), as well as grown alone. Averages struck on the crop returns of the 30 
temporarily settled districts for the years 1879, 1880 and 1881, shows the area under 
wheat, wheat-barley and wheat-gram to stand in the relation of the figures 32, 10 and 
9. Wheat-gram (also called d¢rra) is but little grown north of the Jumna, but in 
Bundelkhand it forms one of the principal and most characteristic crops. Usually a 
wheat field contains some rape or mustard sown either in parallel lines across the field 
or as a border. ‘These flower in the beginning of February before the wheat has begun 
to ripen, and the contrast of the bright yellow bands with the shining green of their 
setting is a feature of striking beauty in an Indian village landscape. Linseed and 
dudn (Eruca sativa) are less commonly sown in wheat fields. 

Wheat is grown on almost every soil but the very lightest sand; a rather heavy 
loam being considered best suited to it. The fields of loamy soil (domat) which cover a 
large portion of the Doab, even when mere isolated ¢esser@ in the midst of usar plains, 
bear with careful cultivation crops of wheat of surprising excellence, although unman- 
ured for years. But manure is, as a rule, applied to the better class of wheat fields 
generally in every second or third year, although in quantities which would sound ridicu- 


lously small to the English farmer, 4 tons (= 100 maunds nearly) being about the average. 


It is reported from some Districts of the Provinces (Bijnor, Fatehpur and Gorakhpur) 
that land is occasionally prepared for wheat by herding sheep or cattle on it, but this is 
a practice of very far from general occurrence. 

The number of ploughings varies within very wide limits, depending not only on the 
character of the locality and soil, but on the energy and leisure of the cultivator. Thus 
20 ploughings are reported as not uncommon in Gorakhpur, while two or three are held 
sufficient in the black soil of Bundelkhand. Eight ploughings may be taken as the 
average number. Itis essential that the land should be ploughed at the very commence- 
ment of the rains, so as to lie in open furrow and drink in the whole of the rain which 
falls. Indeed the ploughing of wheat land is often held to take precedence of prepara- 
tions for the kharif crops as is expressed in the proverb 

‘“* Age gohun, pichhe dhan, 
Usko kahiye bara kisan.” 

The clods are crushed and a fine tilth (which is absolutely essential in most soils) 
created by dragging a flat log of wood (mai, pdtha or henga) across the field, the bullock 
driver standing on it to increase the weight. 

If the ground is very damp the seed is sometimes sown broad-cast and ploughed in, 
when it is not buried more than one inch below the surface, and is less likely to rot than 
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if buried deeply. But the two commonest methods of sowing are (1), by simply follow- 
ing the plough and dropping the seed into the furrow made by it, the seed being covered 
by the earth thrown up by the next furrow, and (2), by dropping the seed down a bamboo 
fastened to the plough stilt. Lt is said that the advantage of each practice varies with 
the condition of the soil, the former being best when the soil is very moist, and the latter 
when the soil has somewhat dried. But as a matter of fact the practices are strictly 
localized to tracts within which either one or the other is exclusively followed. The 
amount of seed used per acre varies from 100 to 140 lbs. After the sowing is complet- 
ed the field is either left in furrow, or is smoothed with the clod crusher, the latter 
practice being said to save irrigation by enabling the water to spread quicker over the 
surface. The field is then divided off into irrigation beds by scraping up little banks of 
earth with a wooden shovel. . 
If the soil is sufficiently moist in October to allow of the seeds germinating pro- 
perly, the necessity of irrigation depends in chief measure on the occurrence of winter 
rains. ‘This is shown in the following table, in which the normal winter rainfall of 


each Division is contrasted with the percentage which irrigated wheat (grown alone) 
bears to the total :— 


Benares 
Allahabad| Division, Roman 
Meerut [Rohilkhand) Agra | Xetnding | Basti and | Jhansi | including 
Division. | Division. | Division. Jaunpur’ Gorakhpur Division. Tarai 
District. | Districts District 
only, only. 


—_————qK— | qe qe — fue — |i—m—me—r— (cm —-_ | —_——— 


Normal rainfall between November 
1st and May 31st,* ae ane 5:56 4:73 DAYS) 2:26 3°55 2°06 6°53 


Percentage of irrigated wheat to 


total, ... ‘ 53:1 | 2071 | 74:3 63:7 71:0 27°4 32:7 


The high percentage of the Meerut Division is due to unusual facilities for irrigation 
from canals. The percentage of the Allahabad Division would have been far higher did 
it not include the two Bundelkhand Districts of Banda and Hamirpur, where irrigation 
is rendered needless, as well as impossible, by the character of the soil. 

Should the soil be too dry for germination, a watering (called paleo) must be given 
before sowing, and this—a comparatively easy matter in Canal Districts—occasions great 
labour and delay in Districts which rely on wells for their water supply. The instance 
of Rae Bareli in the rabi season of 1879-80 shows, however, that nearly the whole of 
the usual crop area of a District can be sown entirely on well water, should the natural 
moisture be insufficient as it was in that year. The number of waterings given to 
wheat varies from one in Rohilkhand to seven or eight in the drier parts of the Doab, 
but as a rule three or four waterings are ample even in the driest localities, and when more 
water than this is used, it is probably merely a cover for bad cultivation, a state of things 
common enough in Canal Districts, where water is charged for by the crop and not by the 
amount used. Careful cultivators some times give their fields a weeding after the first 


* Calculated from the normal rainfall at each District head-quarters in the Divisions. 
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watering, and benefit their crops almost as much by loosening the caked surface soil as by 
removing the weeds, but this is by no means a common practice, and if the land was in 
clean condition when sown, it is not as a rule weeded. The custom is reported from the 
Bahraich District, and may prevail in other parts of the Provinces, of topping wheat which 
shows an undue tendency to run to leaf and stalk, by cutting down the upper portion of 
the plants with a sickle. This is done when the crop is about 3 feet high, and care is 
taken not to cut down so low as to damage the ears which have formed in the leaf covers, 
but not yet emerged. A similar custom obtains in parts of the Punjab where however 
the young plant is fed down by sheep. 

The crop when ripe is cut by sickles and carried to the threshing floor, where after 
having been allowed to dry for several days it is trodden out by bullocks, and winnowed 
by the simple expedient of exposing the grain and chaff to the wind by pouring them 
out of a basket held some 5 feet from the ground. Should there be no wind, an artificial 
breeze is made by agitating a cloth, but this adds greatly to the expense and trouble, and 
is in no way an efficient substitute for the English winnower. 

Indian like English wheat suffers from the attacks of microscopic fungi, but not to 
the same extent, owing doubtless to the greater dryness of the climate. 

There is, however, a considerable difference in this respect between one locality and 
another. in the Meerut and Rohilkhand Divisions, where winter rains are of regular 
occurrence and dense mists often prevail in December and January, it would be difficult 
to find a wheat field in which some plants were not attacked by rust, and occasionally 
considerable damage is suffered from it, while in the centre and south of the Provinces 
it often requires a considerable amount of searching in order to discover such specimens. 
The commonest of the fungous diseases to which wheat is liable is the one known as 
ralttua or girwi, which appears to be identical with the English mildew or rust. The 
plant tissues become filled with minute orange coloured spores which, when ripe, burst 
through the plant skin in longitudinal fissures, sprinkling the leaves and ears with a red- 
dish powder. In this condition it is known to botanists under the generic name of 
Trichobasis, from the fact that each spore is furnished with a short hair-like protrusion 
or stalk. As the plant ripens clusters of minute bodies appear, each consisting of a 
stalk fixed in the leaf tissues bearing a double-celled head. ‘These bodies grow out in 
clusters, each cluster appearing to the naked eye a minute black spot. In this stage the 
fungus is known as Puccinia, and was long supposed to be a separate plant from the 
Trichobasis, instead of merely a stage in its history. 

When ears of wheat are distorted and thickly covered with a dark brown or black 
dust, the plant is infected with the disease known to English farmers as ‘ smut’ (Ustilago), 
and to natives as Aandwa. The dust is composed of very minute globular spores far 
smaller than those of Trichobasis, but resembling them in being single celled. Rust does 
not necessarily altogether destroy the produce, although it almost invariably deteriorates 
it, but nothing survives the attacks of smut. The name sandwa is applied to a totally 
distinct disease in the case of the millets, when it denotes the fungus, known as “bunt”. 
or “ergot” in England, which fills the grain with a greasy black powder, leaving the 
plant, and indeed the grain itself, externally perfectly healthy looking. Bunt does not 
appear to be so common in wheat in this country as in England. 
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The disease known as Jakhua (Polycystis) consists of spores which fill the plant 
tissues and break out when ripe in longitudinal fissures exactly like rust, from which, 
however, it differs in each spore, being a spherical agglomeration of numerous cells 
(somewhat resembling a blackberry in shape) instead of being unicellular. Lakhua is 
said altogether to prevent a plant from bearing ears. 

But by far the most extraordinary disease to which wheat is liable is that known 
as sehwan, in which the young wheat grains are found to be filled with minute worms 
in various stages of development, comparatively large sized, (apparently) males and fe- 
males being associated with a mass of oval shaped eggs, from which smaller and less 
highly organized worms emerge. As the grain ripens at harvest time these worms will 
be found to have completely filled the grain, having entirely ousted (and possibly eaten) 
the males, females and egg cases to which they owe their origin. The grain is much 
shrivelled and of a dark colour, and can be easily recognized as infected. The most ex- 
traordinary fact connected with this disease is, however, that the worms can retain their 
vitality for a very long time, although unprovided with any source of nutriment, and if 
an infected grain is examined a year after harvest, they will be found matted together in 
an entangled mass, apparently torpid, but showing no signs of death or decay. This 
would seem to indicate that their life in the wheat grain is only one chapter of their 
history + 

Appraising the whole of the labour applied to the field, the following may be accept- 
ed as a near estimate of the cost of growing and harvesting an acre of wheat :— 


=} 
na 
is 
as] 


Ploughing (eight times), Ns soe obi fe 6 0 0 
Clod crushing (four times), eee a S50 eee soe) OR OUmO 
Seed (100 lbs.), ace eee eee oe oes sos OO mnO. 
Sowing, ese Sut 06 eb ode ose 014 0 
Weeding, ... oor ose ose 012 0 
Reaping, SoC use eee eee 50 oe - 1 8 0 
Mas, on a crop of 20 maunds (= 27 bushels), { o aes 
Cleaning, é05 so 0 716.00 
Total excluding irrigation, manure and rent, - 16 0 0 
Irrigation (three times)— 
Making water beds, * aaa 0 38 0 
Canal dues, es aaa eee ads Lea O 
Labour, ... eae eee ace 312 0 5 7 0 
Manure (100 maunds), woe eee oes she « 8 0 0 
Rent (for second class land), ° 7 0570 


Grand Total, Boo CHL Yf ) 


The diversity of the conditions under which wheat is grown renders the framing 
of an average outturn a task of great difficulty. In a report on the wheat cultivation 
of the Provinces drawn up for the Secretary of State in 1878, the general average out- 
turn was assumed to be 700 lbs., but there seems good ground for believing that this is 


* Two pairs of bullocks (at 3 annas a pair) and 2 coolies (at 2 annas each) tread out nearly 340 Ibs, grain in a day, 
t Since the above was written the worms have been identified as belonging to the order Nematoidea, and are apparently of 
the genus Tylenchus. They issue from the infected grain when sown, and attack the growing corn, gaining admission into 


the flowers, when as yet undeveloped, preventing the development of the grain and producing in its place a green gall (mis- 
taken for the grain above) in which they reside. 


Area, 


TRITICUM SATIVUM. li 


far too low anestimate. After collation of the most trustworthy authorities, the lowest 
average which can be assumed for irrigated land appears to be 15 maunds per acre for 
wheat grown alone and for wheat-barley, and 13 maunds for wheat-gram. With like 
advantages the outturn of wheat-barley would be heavier than that of wheat alone, but 
this is counterbalanced by the general inferiority of the soils on which it is grown, so 
that the same rate of outturn has been assumed for both. The outturn of wheat-gram 
is lessened by the yield of gram being less than that of either wheat or barley. The 
outturn of unirrigated land depends so greatly on the winter rains, and in these the 
different parts of the Provinces share so unequally, that it will be safer to frame an esti- 
mate for each Division separately, than a single one for the whole Provinces. 


Kumaun 
Meerut |Rohilkhand|] Agra , Allahabad} Benares Jhansi Pivasion, Total 
Division, | Division. | Division, | Division, | Division. | Division. Tarai Dis ihe 
arai Dis- 
trict only. 
Wheat alone, ... Bk 10 10 7 is 8 6 8 9 
Wheat-barley, ... eee 10 10 7 7 8 6 8 9 
Wheat-gram, ... one 9 9 6 7 8 d 8 8 


It may be accepted as a general rule that wheat constitutes jths of the outturn of 
wheat-barley and 2rds of that of wheat-gram, except in the Allahabad and Jhansi Divi- 
sions, where gram is the principal crop in the mixture, and the proportion of wheat is 
not much above ird. | 

The outturn of straw varies in weight between half as much again and twice as 
much as that of grain. When crushed into small pieces, as it is in the process of 
treading out the grain, it forms perhaps the most important cattle fodder in the 
Provinces.* 

Special returns of the area under wheat in the year 1876-77 were called for from 
all Districts of the N.-W. Provinces and Oudh, and were compiled in the wheat report 
alluded to in the preceding paragraph. They showed the total area under wheat in the 
Provinces to be over 6 million acres, towards which Oudh contributed very nearly a 


third. No details were given, however, of irrigation, and it is uncertain how far 
the area under mixed wheat crops was included. 

Below is shown the average area under wheat in the 30 temporarily settled 
Districts of the Provinces, calculated on the statistics for three years, 1879, 1880, and 
1881. 


* In case it may be thought that an estimate so much higher than those which have generally been accepted requires 
special justification, the following two authorities may be cited. 1st, Mr. Moens, when Settlement Officer of Bareilly, after a 
very large number of experiments extending over several years, deduced a district average of 975 lbs., or nearly 12 maunds, 
taking into consideration wnirrigated as well as irrigated land. 2nd, On the Cawnpore Farm in 1880, 13 irrigated fields, 
none of which were watered more than twice, yielded an average of 1,402 lbs. (= 17 maunds), and 10 unirrigated fields an 
average of 635 lbs. (= nearly 8 maunds). The smallest outturn obtained from unirrigated land was 500 lbs. During the 
following season 17 irrigated fields yielded an average of 15 maunds. 

Only a small proportion of the Farm land was manured in either scason, and the fields on which the averages are based 
were mostly cultivated with the express purpose of arriving at the average outturn of wheat land under ordinary circumstances. 
In 1880, the winter rains amounted to only a nominal quantity, and in 1881 to 2:2 inches, 


Trade. 


Irrigated, 
Unirrigated, 
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Meerut |Itohilkhand| Agra 
Division. | Division. Jaunpur 
District. 
acres acres, acres. acres, 


Wheat. 


Total, 


Wheat-barley. 


Grand Total, 


++/11,22,329 


Benares 


Allahabad | Division, 


Division, 


| 5,95,217| 2,02,845] 3,75,963| 1,17,793 
| 5,27,112! 8,09,380! 130,380 


67,127 


Irrigated, -| 60,962} 27,120} 83,146] 82,045 
Unirrigated, -| 1,29,836| 2,438,766) 72,694) 46,841 
Total, «++! 1,90,798) 2,70,886] 1,55,840] 78,886 

Wheat-gram. 
Irrigated, ae 43,089 3,144; 40,824) 12,465 
Unirrigated, 95,219} 26,808} 35,985) 3,50,933 
Total, 1,38,308} 29,952} 76,809} 3,63,398 


.../14,51,435/13,12,513| 7,838,992] 6,27,204 


including <i 
. Azamgarh, ansi 
Division. excluding Basti and Division. 


Gorakhpur 

Districts 

only. 

acres. acres, 
2,15,306] 17,959 

88,198| 47,628 
3,03,504| 65,587 
1,93,887| 19,160 
1,05,290 3,671 
2,99,177| 22,831 

700} 4,859 


525] 3,10,665 


6,03,906| 4,03,442 


Kumaun 

Division, | Total 30 

including |temporarily 
Tarai settled 
District | Districts. 
only, 


acres. acres. 


11,368]15,35,891 
23,309|16,93,084 


ems | es | eens | Somes | ees | ee | QD 


1,106| 4,17,426 
3,369| 6,05,467 


4,475|10,22,898 


4} 1,04,585 
410| 8,20,545 


414| 9,295,130 
39,506|51,76,998 


The large area under wheat-gram in the Allahabad Division is due to that Division 


including the two Bundelkhand Districts of Banda and Hamirpur. 


The net exports of wheat by rail during the three years 1878 to 1881 are shown 


below— 


Maunds. Rupees. 
iia cS Se aT 
1878-79 1879-80 1880-81 1878-79 1879-80 1880-81 
To Calcutta, «- 11,531,014 18,61,233 15,438,379 33,938,042 37,22,121 32,91,257 
», Other places, ... 19,34,092 15,61,840 11,95,947 58,02,276 438,70,831 25,00,789 
Total, 30,65,106 29,22,573 27,389,826 91,95,318 80,92,952 57,92,046 
Explanation of Plate Is. 
1. Entire plant (2 nat. size). 7. Mature spike. q 
2. Portion of stem with leaf, \ nat eine §. Grain. } matueize: 
3. Spike in flower, oc 9. Ditto. 
4, Spikelet. 10. Dorsal view of ditto. jeg 
5. Single flower. \ eta. 11. Transverse section of ditto. 
6. Ditto without the pales. 


1—5. As in Plate Ia. 


Explanation of Plate Is. 


| 6. Mature spike (nat. size). 
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TRITICUM SATIVUM, LAn. 


Drawn by H. Yormun{i 


Description. 


Varieties. 


Distribution. 


Seasons. 


HORDEUM VULGARE, Linn.” 


[Vide Plate II.] 


ENGLISH, barley; VERNACULAR, jau. 


An annual herb belonging to the tribe Hordeew of the natural order Graminee. Stems many, 
quite smooth, 2-3 ft. high. Leaves few, the upper one close to the spike ; sheaths smooth, striate ; 
ligule very short ; blade of leaf linear lanceolate, rounded at the base, tapering gradually to the apex, 
glaucous green. Spikes linear oblong, compressed, 2-24 in. long (without the awns) ; spikelets sessile, 
arranged in threes on two sides of a flattened rachis, lateral ones occasionally barren and rudimentary 
(var. distichon) ; glumes 2, small, setaceous, and awn-like, enclosing the three spikelets ; pales 2, lower 
one firm, 5-ribbed, rounded on the back and ending in a long stiff awn rough with forward prickles ; 
lower pale a little smaller than the upper, bifid, 2-veined, and with the margins inflexed. Lodicules 
2, entire, hairy. Stamens 3, exserted. Ovary hairy on the top. Stigmas 2, feathery. Fruit (the 
grain) usually with the pales adherent to it. 


The different varieties of barley may be broadly grouped according as the ears con- 
tain two rows or six rows of grain. The six-rowed variety (Hordeum heaastichon) is the 
one ordinarily grown in this country, bearing grains in sets of threes, alternately disposed 
on each side of the rachis or flower stalk. It may be easily distinguished from wheat, 
to the bearded variety of which it bears a superficial resemblance, by the glumes or scales 
which surround each set of three grains being reduced to thin hair-like appendages, 
instead of forming a broad covering as is the case with wheat. The two-rowed variety 
(Hordeum distichon) is commonly cultivated in England, but rare in this country. There 
is a curious sub-variety of two-rowed barley in which the flower scales do not adhere to 
the grains, forming a continuous covering as with ordinary barley, but drop off in thresh- 
ing, leaving the grains naked like those of wheat. This sub-variety is botanically known 
as Hordeum gymnodistichon, and bears the vernacular names of paighambari or rasuli, in- 
dicating apparently its introduction from Arabia. It is reported as grown largely in the 
hills near Kotgarh, but is rare in the plains. A field of it on the Cawnpore Farm in 
1879 yielded, with manure and irrigation in moderate quantity, 215 maunds of grain to 
the acre. 

The total area under barley and mixtures, in which it has a place, in the 30 tem- 
porarily settled N.-W. Provinces Districts, amounts to 47 i lakhs of acres, which is about 
20 per cent. of their total cropped area, and 42 per cent. of the total area under rabi 
crops. It forms an important crop in every portion of the Provinces, being most com- 
monly grown alone in the Districts of the Benares Division; mixed with wheat, in 
Rohilkhand, and mixed with gram, in Agra and Allahabad. 

Barley is a rabi or spring crop, being sown in October and reaped in March or 
April. It is the crop most commonly grown on land which was cropped in the preced- 


* References :—Linn. Sp. Pl. Ed. 1. 84; Powell Punj. Prod. 228; Bentley and Trimen Med. Pl. 293 ; H. hewastichon, 


Linn. H. distichon, Linn. AL. celeste, Viborg (beardless barley), 
Cc 
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Mixtures. 


Soils and manuring. 


Tillage and sowing. 


Irrigation. 


Weeding, 


Harvesting. 


Diseases and injuries. 


HORDEUM VULGARE. 


ing kharif season, especially if this crop was unmanured. Hence barley or barley-gram 
(Jejhra) is the usual rabi accompaniment of indigo in the kharif, being held better able 
than wheat to provide itself with nourishment from a soil which has not been allowed 
to recuperate itself by even a six months’ fallow. 

It is less frequently grown alone than sown mixed with either gram and peas (when 
it is termed dejhra) or with wheat (gojaz), and the area under barley alone, barley-gram — 
and barley-wheat stands in about the relative proportion of 15, 22 and 10. Rape (Bras- 
sica campestris), mustard ‘Brassica juncea), and the small oilseed known as dudn or tara 
(Hruca sativa), are commonly sown in barley fields either in parallel lines some 15 feet 
apart or as a border. Dudn is especially common in unirrigated fields. Linseed is also 
occasionally grown as a border. 

The soils on which barley is principally grown are light and sandy, and, as a rule, 
are not highly manured. The character of its cultivation depends in great measure on 
the second crop with which it is associated. If this crop be wheat, the conditions of 
cultivation may be considered as similar to those of wheat, but if it be gram or peas, 
the mixture is generally grown on the outlying fields of a village where manure and 
irrigation (except in Canal Districts) are but sparsely applied. This mixture is the 
typical rabi crop for unirrigated light land throughout the Provinces. 

The methods of ploughing and sowing are similar to those followed for wheat. The 
number of ploughings is largest in Rohilkhand (where it is reported to be often as high 
as 12), and smallest in Bundelkhand where two or three are held sufficient. As a rule, 
barley does not require its seed-bed so finely pulverized as is necessary for wheat, and is 
satisfied therefore with a less number of ploughings. Taking the Provinces as a whole, 
probably four ploughings before sowing will be a safe average. Sowing takes place in 
October, a little later than for gram, but earlier than for wheat, and is, as a rule, effected 
by dropping the seed behind the plough either direct from the hand or down a bamboo 
tube fastened to the plough stilt. The amount of seed sown per acre is from 100 to 
120 lbs. Should the September rains have failed, and the ground be too dry for proper 
germination, the land is, if possible, watered and ploughed before being sown, but this 
seldom occurs to barley fields, since the efforts of cultivators at such a season are mostly 
concentrated on their wheat. 

Irrigation when given at all is generally lighter than with wheat, and one or two 
waterings are, as a rule, held sufficient. In Districts which enjoy a tolerable certainty 
of winter rains, such as those of the Meerut and Rohilkhand Divisions, it is but rarely 
irrigated at all. From the Table given further on, it will be seen that the irrigated 
area comprises about half of that under barley alone, and $ths of that under barley- 
wheat and barley-gram. 

Barley fields are very seldom weeded, nor is the practice of topping an over-leafy 
crop, which is said to be common in the Punjab, reported from any District of these 
Provinces. 

Cutting, threshing and cleaning are conducted exactly as in the case of wheat. 

The most striking of the diseases to which barley is Hable is that commonly known 
as Iandwa, which is the result of the attack of a fungus closely allied to that which 
causes “smut” in English corn-fields. The first symptoms of the disease is distortion 


Cost of cultivation, 


Average outturn. 


Area, 
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of the ear and swelling out of the stalk joints. Then a blackish dust makes its appear- 
ance on the ear and at the stalk joints, which rapidly spreads over them and entirely 
destroys the grain. There are very few barley fields in which some of these distorted 
charred-looking heads cannot be detected, and they are especially numerous in seasons 
of good winter rain. 

The cost of growing an acre of barley by hired labour may be estimated as fol- 
lows :— 


RS. AS. P. 
Ploughing (four times), 3 00 
Clod crushing (four times), 08 0 
Seed (120 lbs.), 28 0 
Sowing, 014 0 
Reaping, 1 8 0 
Threshing, ... 3.0 0 
Cleaning, 060 
Total, boo all aby 
Irrigation (twice)— 

Canal dues, : ote a nee 1 8 0 
Labour, ... ess eee see eee 2 8 0 4 0 0 
Rent, Ral ss ape aes eee Be ee Dy OF 0 
Grand Total, Son PAN Ue) (0) 


Under similar conditions the outturn of barley is from a quarter to a half as 
much again as that of wheat. This is to some extent, however, counterbalanced by the 
general average of barley land being of considerably inferior quality to that of wheat 
land, and after comparison of the safest authorities, an estimate of 16 maunds to the 
acre of irrigated land seems a fair one. The outturn of irrigated wheat-barley may be 
put at 15 maunds, and that of barley-gram at 14 maunds, since the ordinary return of 
both wheat and gram is lighter than that of barley. 

For unirrigated land the following estimates have been framed :— 


Meerut |Rohilkhand| Agra Allahabad] Benares Jhansi | xumann Ondh 
Division. | Division. | Division. | Division. ; Division. | Division. ; Division. a 


SS ee | | ee | | ee es 


Barley, ... one ene 11 11 8 8 9 7 10 10 
Barley-wheat, ... a 10 10 7 th 8 6 #) 9 
Barley-gram, ... one 9 | 9 6 7 8 7 8 8 


Barley constitutes about 3ths of the total produce when grown with either wheat 
or gram. 
The weight of straw (4/zsa) may be taken as 13 times that of the grain. 


The average area under barley in the 30 temporarily settled N.-W. Provinces Dis- 
c2 
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tricts is shown below by Divisions. 


HORDEUM VULGARE. 


1879, 1880 and 1881 :— 


The average has been calculated on the returns for 


Benares a 
Division, umau: 
peuened nelading Division! 
Meerut |Rohilkhand| Agra Are Azamgarh,| Jhansi | including 
Division, | Division, | Division, | ©¥¢I"4i8 | Basti and | Division, | ‘Tarai | Total. 
Diatete Gorakhpur District 
istrict. | Districts only. 
only. 
acres, acres, acres acres, acres. acres acres, acres, 
Barley. 
Trrigated, 1,09,319| 33,515] 106,444) 98,417| 3,76,638 3,174 2,863] 7,30,370 
Unirrigated, 1,75,418] 2,52,850| 74,178] 88,767] 2,02,087 482} 3,502] 7,97,284 
Total, 2,84,737| 2,86,365) 1,80,622| 1,87,184| 5,78,725 3,656 6,365|15,27,654 
Barley- Wheat. 
Srrigated, eet 60,962} 27,120) 83,146} 32,045) 1,938,887} 19,160 1,106) 4,17,426 
Unirrigated, - | 1,29,836| 2,483,766) 72,694) 46,841} 1,05,290 3,671 3,369] 6,05,467 
Total, 1,90,798] 2,70,886] 1,55,840| 78,886| 2,99,177| 22,831 4,475'10,22,893 
Barley-Gram. 
Irrigated, 1,67,579| 13,395) 3,638,297] 1,89,313} 90,865 4,812 6} 829,267 
Unirrigated, 2,76,781| 1,138,316) 3,883,619] 4,81,908} 60,068! 32,334 504/13,48,530 
Total, 444,360] 1,26,711| 7,46,916| 6,71,221) 1,50,933) 37,146 510|21,77,797 
Grand Total, ... | 9,19,895| 6,83,962|10,83,378) 9,37,291/10,28,835) 63,633) 11,350)/47,28,344 


No reliable data are available for determining the area under barley in Qudh and 
in the 5 permanently settled Districts of the N.-W. Provinces. 


1. Whole plant (reduced to } nat. size). 11. 


Explanation of Pilate II. 


A flower with the outer pale removed (enlarged). 


2&3. Plant in flower. 

4, Ripe spike. \ 

5. Cluster of 3 spikelets. 

6, <A single spikelet. \ 

7&8. Back and front views of 

outer pale. 

9&10. Back and front views of 

inner pale, 


nat. size. 


enlarged. 


copied from Plate 
293 Bentley and 
Trimen Med, Pl. 


12. Inner side of grain (nat. size). 
13. Ditto (enlarged). 
14, Back of grain. 


15. Transverse section of ditto. \ enlarged. 
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WHORDEUM VULGARE, LINN. 


Drawn by B. Mormusji 


Description. 


Distribution. 


Cultivation. 


AVENA SATIVA, Linn.” 


[ Vide Plate III.] 


ENGLISH, oats; VERNACULAR, jai. 


An annual herbaceous grass belonging to the tribe Avenec, of the natural order Graminec. 
Stems 2-4 ft. high, erect, polished. Leaves few; sheaths long, smooth, striate, glaucous green; 
ligule prominent, broad, truncate ; blade 5-6 in. long, linear lanceolate, tapering from the base, pale 
green. Spikelets few, laterally compressed, pendulous, arranged in large loose panicles, usually 2-3 
flowered ; florets widely open when in flower, one sessile, one stalked, and a third reduced to a 
slender stalked club-shaped rudiment ; glumes 2, about equal, 3-1 in. in length, rounded on 
the back, thin, membranous, veined, pale green, becoming white as the grain ripens ; pales 2, 
shorter than the glumes, lower one faintly nerved, lanceolate, bifid, rounded on the back, smooth, 
afterwards hard and firm, pale green, awned ; awn proceeding from the back of the pale and 14 times 
as long, rough and twisted ; upper pale rather shorter than the lower, thin, transparent, 2-toothed, 
margins inflexed. Within the pales are two small ciliate scales (lodicules). Stamens 3, exserted ; 
anthers yellow. Styles 2, short feathery, white. Fruit (the grain) closely covered by, but not ad- 
herent to, the hard persistent pales, 4 in. in length, narrowly oval-oblong, hairy, and with a deep 
furrow on the inside. 


Oats have only recently found their way into the agriculture of these Provinces, 
through having been grown under English auspices round Cantonments and Stud depéts 
for the supply of horses. The only Divisions in which the cultivation of oats is report- 
ed to exceed 500 acres are Meerut and Rohilkhand, in the former of which it extends to 
5,000, and in the latter to 3,000, acres. The extent of the cultivation in the Meerut 
Division is probably due to the influence of the Stud depots at Saharanpur and Hapur 
(in the Meerut District}, and it may be noted that the Meerut and Rohilkhand Divi- 
sions are the only localities in the Provinces where horse breeding is largely practised 
by natives. 

The cultivation of oats differs in no way from that of barley: they are, as a rule, 
grown on the better class soils near village sites, three fields in every five being irrigated 
in the Meerut Division, but only one field in every fifteen in Rohilkhand. With a copi- 
ous supply of water it has been found that oats are an invaluable green fodder crop for 
the cold season, yielding as many as three cuttings, and then making sufficient growth 
to bear a thin crop of grain. A large area under oats is most successfully treated in 
this way each year at the Hissar Government Cattle Farm. When grown in this man- 
ner they class rather as a green fodder than as a grain crop. 

Col. Parrot of the Saharanpur and Karnal Stud depots reports that oats appear to 
exhaust soils very rapidly, and that even with manure and irrigation the outturn greatly 
decreases if they are grown continuously on the same land. 


* References :—Linn. Sp. Pl. Kd, I. p. 79 ; Bentley and Trimen Medicinal Plants, 292 ; Kunth Enum, Pl, i, 301 ; Steud. 
Syn. Gram, 230; DC. Geogr. Bot, 938. 
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Cost of cultivation. 


Arca. 


AVENA SATIVA. 


The cost of cultivation per acre may be taken as the same as that of barley, and 
the outturn as 18 maunds on irrigated, and 10 maunds on unirrigated, land. 


The area under oats as returned for the year 1880-81 in the 30 temporarily settled 
Districts of the Province is shown below by Divisions :— 


Meerut |Rohilkhand} Agra 


Benares 


Allahabad | Division, Kumaun 


Division, | including 


Division, 


: Jhansi includin 
Division. | Division. | Division. nine Ghane . Division. a 2 Total. 
District. | Districts District 
only. only. 
acres. acres. acres. acres. acres, acres, acres. acres 
Irrigated, «.. Ace 3,278 217 81 252 7 3,835 
Unirrigated, ... 506 2,379 3,058 295 181 33 5,946 
Total, ... 5,657 3,275 376 433 40 9,781 
Explanation of Plate IIl. 
1. Entire plant (reduced to } nat. size). 8. Ovary with piumose styles and 1 a 
9. Portion of stem with leaf. the ciliate lodicules. iinet 
Bh Panicle in fruit. SE 9. Grain (nat. size). 
4, Spikelet. 10. Ditto, grooved side, = 
5. Ditto, ripe. 11. Ditto, back view. enlarged. 
6. Flower and upper pale. } larzed 12, Ditto, vertical section. 
7. Lower pale. een 13. Ditto, lower portion (much enlarged). 
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AVENA SATIVA, LINN 


Drown by H. Hormusji 


Description. 


Varieties, 


ORYZA SATIVA, Linn." 


[Vide Plate IV. ] 


ENGLISH, rice; VERNACULAR, dhan (unhusked), chawal (husked), baranj, (Persian). 


Natural order Graminea, tribe Oryzee. Annual. Stems numerous, varying in height from 
2-10 ft., lower portion floating or creeping, erect above, cylindrical, jointed, smooth, striate. 
Leaves with long close sheaths, the lower ones without blades ; ligule prominent, often an inch in 
length, lanceolate, acute ; blade linear, tapering, acute, 1-2 ft. long, and upwards of an inch in 
width, pale green, rough, edges serrulate and armed with minute forward prickles ; midrib promi- 
nent. Panicles narrow, 8 in. to 1 ft. or more in length, at first erect, becoming more or less 
drooping as the grain ripens ; rachis flexuose, angular, hispid, with tufts of soft hair at the base of 
the branches. Spikelets laxly disposed, stalked, 1-flowered, articulated with the swollen summit 
of the pedicel. Glumes small, the outer a little the longer, lanceolate acuminate, 1-nerved ; pales 
2, equal, longer than the glumes, boat-shaped, clothed with short bristly hairs especially at the 
upper part, coriaceous, persistent, pale green, becoming white, yellow, reddish-yellow or nearly black 
as the grain ripens; lower pale 3-nerved, blunt, acute or ending in a stiff smooth awn which often 
exceeds the spikelet. Lodicules 2, broad, fleshy, semi-transparent. Stamens 6, hypogynous ; 
anthers linear, protruding from the pales when in flower. Ovary smooth, tapering ; styles 2, about 
as long as the ovary ; stigmas red, composed of rough spreading hairs. Fruit (the grain) enclosed 
in, but not adhering to, the persistent pales, oblong-ovoid, smooth, somewhat compressed. 


The varieties which rice has developed are more numerous and more strongly 
marked than those of any other crop. In the District of Bareilly about 47 distinct 
varieties are enumerated, and it is probable that in the Provinces their number consid- 
erably exceeds 100. ‘Their names, however, vary so greatly from District to District as 
to be of little or no assistance in identification, and hence no useful purpose would be 
served by giving a list of them here. Judged by their leading characteristics the 
varieties may be thrown into three classes—the jirs/, including those with a tall habit 
of growth, with the ear protruded from the sheath, feathery and drooping, and with 
thin, usually yellow-husked grain; the second, including varieties with a shorter habit 
of growth and stouter stems, with the ear not so prominent and carried more erect than 
that of the preceding, and with thick yellow or red-husked grain; and the ¢hird, com- 
prising the common varieties of paddy, with short, strong stems, ear partially enclosed in 
the sheath and grain-husk dark coloured or black. 

The varieties of the first class are the most highly prized, the commonest being 
those known as nzaha, bdnsmatti, bdnsphal and jhilma. The seondhi and sumhdra are 
the principal varieties of the second class, while sa/di (so called from its growth covering 
60 days) is far the most important of those included in the third class, and, if its area 
be alone regarded, the most important of all the varieties. A/unji is a term of varying 
meaning, denoting in some places (eg., Muzaffarnagar) high class rice, and in others 


* References :—Linn. Sp. Pl. Ed. [. 833; Roxb, Fl, Ind. II, 200 ; Bentley and Trimen Med, Pl. 291 ; Powell Punj. 
Prod, 231 ; Drury Useful Pl. of Ind, 321. 
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being merely a general term for rice sown broad-cast and not transplanted. This leads 
to another and much simpler method of classification, in which the varieties may be 
grouped according to the method of their cultivation, as (1) those transplanted from 
seed-beds, and (2) those sown broad-cast. As a general rule the finer varieties, falling 
under the first two classes above named, are raised in seed-beds and planted out, while 
the coarser kinds are sown in the field broad-cast. It may be mentioned that a kind of 
rice (Hygrorhiza aristata, Nees) is commonly found growing wild round the edges of lakes 
and marshes, being known as passari, passat or phasahi, and a sub-variety as tinni 
(Partabgarh). The grain is eaten by the poorer classes, being often collected by sweep- 
ing the plant heads with a basket. 

The total area under rice in the whole of the N.-W. Provinces and Oudh amounts 
to some 49 lakhs of acres, only 27 lakhs of which are in the 30 temporarily settled N.-W. 
Provinces Districts, being 1] per cent. on their total cropped area, and 21 per cent. on the 
area under kharif crops. Its cultivation is perhaps more markedly localized than that of 


any crop except cotton and sugar, and it varies between 35; of the kharif crop area in 


Gorakhpur to only gzg7o0 in Muttra. The percentage of the rice area to the total 
cropped area in the 30 temporarily settled Districts of the N.-W. Provinces is shown by 


Divisions below :— 


Allahabad Benares Divi- Kumaun 
Divi aac |sion, including Division, 
Meerut Rohilkhand Agra “elndin, Azamgarh, Jhansi including 
Division. Division. Division. a aoe Gorakhpur Division. Tarai 
miaieck and Basti Dis- District 
eee: tricts only. only. 
Percentage of rice 
area to total 
cropped area, ... | 4:1 146 | 1:9 6-3 31:4 1:3 49-1 


The cultivation reaches its maximum in the belt of Districts underlying the 
Himalayas, and increases very largely as we go eastwards. This merely of course illus- 
trates the fact that a plentiful supply of water is the first requisite for rice growing. 

There is greater latitude in the period for sowing and harvesting rice than in the 
case of any other crop, it being sown in all months from January to July, and harvested 
in all months from May to November. The rice, however, which is sown before the com- 
mencement of the monsoon rains bears but a very small proportion to the total, and the 
seasons in which the greater portion is grown are June to August for broad-casted, and 
June to November for transplanted, rice. Taking first of all broad-casted rice, by far the 
greater portion is sown on the break of the monsoon, and is ready for cutting in from 
2 to 2} months, #.e., in bhddon (August) or dudr (September), and hence it is often known 
as bhadoi or kuari. The rapidity of its growth is signified in the name of one of the 
commonest varieties, which is called sathi, or 60-day, rice. But a certain amount of 
broad-casted rice is sown two months before the monsoon rains can be expected, and in 
this case there are two methods of cultivation. Either the rice germination is promoted 
and its growth stimulated by frequent and copious irrigation until the rains break, or 
taking advantage of a fall of rain in April and May, the ground is ploughed up and 
sown, but the seed is allowed to lie unirrigated, and the young plants should not come 


Mixtures. 


Soils and manure. 


Tillage. 


ORYZA SATIVA. 17 


up before the advent of the rains induces germination. The method is a very risky one, 
since, if the seedlings come up before the rains commence, they are speedily dried up 
and the crop ruined. The principal object in early sowing is to be able to harvest early, 
and get the rice crop off the ground in time to be followed by one in the rabi, and by 
having the seed in the ground by the time the rains commence, the first fall is utilized 
in bringing up the young plants instead of in merely preparing the ground for 
ploughing. 

Nearly the whole of the transplanted (or jarhan) rice is sown in seed-beds at the 
beginning of the rains, planted out after a fortnight or three weeks, and cut in aghan or 
November, whence it is also called aghani. A very small proportion, however, called 
boron, jethi, or hot weather rice, is sown in January, planted out in February, and cut in 
May. This is only practised in slimy soil, along the edges of tanks or beds of rivers, 
which are planted with rice as the water becomes shallow from evaporation. Great 
labour of an especially disagreeable kind is required, and this method of cultivation is 
therefore chiefly confined to the fisher and boatmen castes. The area under doron rice 
in 1880-81 in the 30 temporarily settled Districts of the N.-W. Provinces was only 
returned as a little over 5,000 acres. 

No particular rotation is followed ; in damp localities it often alternates with sugar- 
cane, and in the western Districts of the Provinces with gram, barley or peas. But itis 
commonly grown year after year in the same land and, moreover, when broad-casted and 
cut early, is generally followed by a crop in the succeeding rabi, and the land is thus 
drained by two crops within the year. 

Rice is almost always sown alone, the peculiar conditions of its cultivation not suit- 
ing any other crop. Occasionally the greater millet (judr) is sown mixed with it, but more 
as an insurance against an over-light rainfall than in the hope of gathering a double crop. 

The suitable soil is stiff clay which commonly forms the bed of the drainage depres- 
sions and basins, in which rice cultivation most frequently occurs. Rice can even be 
grown on usar or saline clay, provided that an ample supply of water be given, and 
evaporation from the soil be checked by never allowing the surface to become dry. Manure 
appears to be very little used for broad-casted rice. The nurseries in which transplanted 
rice is raised are generally heavily manured, but the application of manure to the fields 
in which the seedlings are transplanted is only reported from the Districts of the Benares 
Division in the Gogra-Ganges Doab, where cattle are said to be herded on rice fields, and 
earth impregnated with saltpetre is occasionally used as a top dressing. 

A great portion of the rice land in the Sub-Himalayan Districts is prepared by 
being dug over by the mattock during the cold and hot weather months, when the soil has 
been softened by a fall of rain. Labour is cheap in these Districts, and practice has 
produced dexterity, and in consequence an acre can be dug in this manner to a depth of 
six inches for about Rs. 2-8, while at the contract rates allowed in Doab Districts it 
would cost at least Rs. 8 or Rs. 10. For land not dug in this way, the number of plough- 
ings varies according as the crop is to be sown broad-cast or planted out, being two or 
three in the first case, and from four to six in the second. The soil is pulverized and 
weeds collected by a rough harrow made by fixing a row of pegs in the ordinary log 


clod crusher. If the land lie at all saline the harrow is not used, since by rendering the 
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earth more compact it is said to facilitate evaporation, which brings of course the salt 
to the surface. 

For sowing, the soil must be thoroughly moist, but may be a miry slush, on the 

surface of which the seed is scattered and harrowed in. If the rice is sown broad-cast 
40 seers to the acre are held sufficient. If seedlings are to be raised in a nursery much 
thicker sowing is followed. It is a common practice, especially when the weather 
at sowing time is very wet, to give an artificial stimulus to germination by soaking 
the seed in water for a night, and then leaving it for a couple of days covered with 
damp grass. If the crop is to be transplanted, the nursery should be about ;'sth the 
size of the field. ‘The seedlings are taken up when about a foot high, and planted out 
in regular lines at distances of six inches, from two to six seedlings being planted 
together. 
For rice which is grown inthe hot weather months, frequent and copious irrigation 
is absolutely necessary, whether the District be moist or dry. Rice sown at the com- 
mencement of the rains and cut in August or September under ordinary circumstances 
needs no watering, but the transplanted varieties, which are not ready for harvesting till 
November, need two or three waterings after the rains have ceased. Of the total area 
under rice in the 30 temporarily settled N.-W. Provinces Districts, only 15 per cent. is 
returned as irrigated, and this may be presumed as the proportion which transplanted 
bears to broad-casted rice. 

The rain water is carefully economized by surrounding the field with a bank which 
prevents any great loss of water by surface drainage. Irrigation, if required at all, is 
required in such quantity that wells are almost, if not quite, useless for the purpose, and 
the crop can only afford the less costly water which can be derived from tanks, rivers, 
or canals. The effect of the Ganges Canal on rice cultivation is seen very clearly in the 
Muzaffarnagar District, where transplanted and irrigated rice, which was formerly almost 
unknown, now occupies 50 per cent. of the total rice area. 

At least one weeding is, as a rule, given to broad-casted rice. Planted rice is re- 
ported in Cawnpore to be more frequently weeded than broad-casted, but in Allahabad 
it requires no weeding at all. ‘The explanation of the discrepancy is to be looked for in 
the previous preparation of the field; if the weeds were thoroughly eradicated then, 
subsequent weedings might be rendered unnecessary. 

The crop is cut with sickles in exactly the same manner as wheat or barley. The 
most common method of threshing is by beating out the grain with sticks, but it ap- 
pears that in some localities the grain is trodden out by cattle, the ears having been 
previously separated from the straw, which is too succulent to break up into chaff as is 
the case with wheat or barley. The straw called (pial) is used for cattle fodder when 
all else fails, but is very innutritious, and possibly this may be the reason why the agri- 
cultural cattle of rice Districts are the worst in the Provinces. The grain after being 
threshed out does not lose its husk, and in this condition is known as dhdén. The 
husk is separated by pounding the grain either with a wooden pestle (mansarz) in a mortar 
(okhali), or in the lever mill known as the dhekoli. The husking is sometimes facilitated 
by soaking the grain in warm water and allowing it todry. Of course so rude a process 
destroys some portion of the produce, and of the 60 to 70 lbs. of cleaned rice which can 
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be obtained from 100 lbs. of dkdn, from 10 to 15 per cent. will be broken and crushed 
and of little value. 

Rice has most to fear from the green fly called ganduki or tanki, and since the at- 
tacks of these insects do not commence until towards the end of August, it is the finer 
varieties which suffer most. Strong and healthy plants suffer much less than backward 
ones, and this furnishes another reason in favour of sowing being as early as possible. 

The following is the cost of growing an acre of broad-cast and transplanted rice :— 


Broad-cast. Transplanted. 
Re: As BP: Bsa Acee Es 
Ploughing (twice), 1 8 0} Ploughing (four times), ... 7 or Onr0 
Harrowing (twice), 0 4 0O | Harrowing (twice), - 0 4 0 
Seed (40 seers), 1 8 0 | Seed (25 seers), 015 0 
Sowing, re 0 4 0 | Sowing, one 0 10 
Weeding (twice), 3 0 0O | Manure (for seed-bed), 0S: 0 
Reaping, soe see 1 8 0 | Transplanting, ... noe » 4 0 «0 
Threshing (at th produce), 1 8 0O| Weeding (twice), oa Pree ns al) 
Cleaning, see 0 6 O| Watering (three times canal flush), 7 0 0 
Reaping, i Ss 0 
Threshing, 20 0 
Cleaning, 0 6 0 
Total, 914 0 Total, 22 10 0 
Rent, ee 4 0 0 | Rent, : 6 0 0 
Grand Total, ... 13 14 0 Grand Total, ... 28 10 0 


This is exclusive of husking, which costs about 6 annas per maund of husked 
A woman can husk 15 seers of dhdm in a day, the usual rate of payment being 
2 annas for 5 seers, about 3rds of which will be cleaned rice. 

The discrepancies between available authorities as regards the average outturn of a 
rice field are greater than usual, and can only be explained on the hypothesis that in 
some cases the figures relate to broad-casted, and in others to transplanted, rice. The 
most elaborate estimate is that framed by Mr. Moens for the Bareilly District, which puts 
the outturn at 1,218 Ibs. (or 14°8 maunds) per acre, although here also it is not specified 
how far this estimate is dependent on the rice being transplanted or not. 

In the Districts of the Meerut, Rohilkhand and Benares Divisions and in north 
Oudh, broad-casted and unirrigated rice may be assumed to yield an average produce of 12 
maunds per acre, while in the drier Districts towards the centre and south of the Pro- 
vinces, 10 maunds is the highest average which ‘can be safely taken. 

The outturn of transplanted and irrigated rice may be estimated at 16 maunds per 
acre, the produce being superior to that of broad-casted rice in quality as well as 
quantity, commanding at least 50 per cent. higher prices in the market. 

These ontturns are of wnhusked rice, and must be reduced by at least 25 per cent. 
to arrive at the weight of husked grain. The weight of straw is from 4 to } as much 
again as that of the grain. 


rice. 


The average area under irrigated and unirrigated rice in the 30 temporarily settled 
N.-W. Provinces Districts is shown below by Divisions, having been calculated from 
the returns of the last three years :— 
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Benares " 
Sa Kumaun 
Allahabad | Division, Division, 
Meerut |Rohilkhand) Agra | Division, | BCU" | Jhansi | including 


Division. | Division, | Division. | excluding Basti and Division Tarai Total. 
© | Gorakhpur Tas 
Jaunpur Districts District 
District. only, only. 

acres. acres. acres. acres. acres. acres. acres. ACYeS. 


Rice. 
Irrigated, ee es 86,449} 29,182} 17,731} 78,084) 2,18,748 2,248) 34,676) 4,67,068 
Unirrigated, ... eee | 1,20,255) 6,380,173) 65,674) 1,98,472/11,59,045) 15,056) 54,752/22,43,427 


Total, _... | 2,06,704] 6,5$,805] 83,405) 2,76,556/13,77,798| 17,804} 89,428)27,10,495 


Adding to this 22,060,000 acres on account of Oudh and the permanently settled 
N.-W. Provinces Districts, the total area under rice is brought up to some 49 lakhs 
of acres. 

The traffic by rail in rice during the last three years is summarized below :-— 


1878-79. 1879-80. 1880-81. 
Gross import. maunds. maunds, maunds, 

From Bengal, eee eee cee 2,74,829 43,012 10,34,366 

», other places, cs see 17,506 13,430 20,873 
Total, ace 292,335 56,442 10,55,239 
Gross export. 

To Punjab, as 2,20,683 7,79,207 5,45,2038 
», Rajputana, “06 73,692 3,27,144 2,54,816 
», Other places, ... ses 72,437 1,66,539 39,687 

Total, eee 3,66,812 12,72,890 8,39,706 

Net cee eee oa see woe 2,15,533 

Export, ... 6c ane | 74,477 12,16,448 eee 
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[Vide Plate V. | 


4 e e ° 
ENGLISH, maize ; VERNACULAR, maka, makai, junri or bara juar (in the eastern Districts, where 
. « e 
millet is called chota juar). 


Natural order Graminee, tribe Maydew. A tall annual grass. Stems 4-10 ft. high, smooth, 
striate, solid, the central portion soft and spongy. Leaves numerous, close together ; sheaths large 
and full, somewhat compressed, auricled at the base, upper part hairy ; ligule short, truncate, torn ; 
blade of leaf 1-14 ft. long, linear lanceolate, acute, smooth; midrib prominent below ; margins 
wavy, ciliate. Flowers unisexual ; spikelets moncecious, 2-flowered ; male spikelets many, arranged 
in pairs on the spike-like branches of a large terminal drooping panicle ; glumes 2, about equal, 
tinged with purple ; pales 2, nearly equal, falling short of the glumes, lower 3-nerved, upper 2-nerved 
and with inflexed margins; lodicules fleshy, truncate ; stamens 3, protruded ; female spikelets nearly 
sessile, closely arranged in pairs on a thick spongy axis, forming a compact cylindrical spike sur- 
rounded at the base by broad imbricated bracts, upper flower of spikelet barren; glumes 2, broad, 
thick and fleshy at the base, the lower emarginate, ciliate, the upper truncate ; pales 2, lower broad 
and blunt, the upper much longer, closely adhering to the ovary; lodicules none; ovary sessile, 
ovoid, styles very long, filiform, drooping. Fruit (the grain) roundish or reniform, compressed, 
smooth, shining, yellow white red or spotted. 


Maize is undoubtedly an introduction from America, and its cultivation is of recent 
date compared with that of the other cereal crops. Possibly for this reason it does not 
appear to have developed any well marked varieties except perhaps in the eastern Dis- 
tricts, where its cultivation is attended by more care than it generally receives. So far 
as the colour of the grain is concerned there are endless varieties, and the cobs may be 
of any tint from a dark purplish red, through yellow and orange, to a pure white. But 
the most important variety is that grown in Jaunpur and Azamgarh, in which the cobs 
are of double the usual length, and the plants of taller growth than the ordinary. The 
grain of this variety is, however, nearly a month longer in maturing. 

The total area under maize in the 30 temporarily settled N.-W. Provinces Districts 
may be put at 7 lakhs of acres, or 3 per cent. on the total cropped area. Its cultivation 
is spread over the whole area of the Provinces with the exception of Bundelkhand, in 
which it is hardly known. It reaches its maximum in Gorakhpur and Basti. There are, 
however, considerable differences between the area under maize in closely adjacent Dis- 
tricts, which can only be explained on the supposition that its cultivation has hardly yet 
lost novelty and is still on the increase. ‘Thus in Cawnpore the area under maize in 
1880 is returned as 28,233 acres, while in Fatehpur it is only 187 acres. 

Maize is a kharif crop and ranks next after broad-casted rice in the rapidity with 
which it comes to maturity. Itis sown, as a rule, when the rains break, but in localities 


» References :—Linn. Sp. Pl. Ed. I. 971 ; Roxb. Fl. Ind. III. 568 ; DC. Geogr. Bot. ii. 942 ; Bonafous Hist, Mais, it. 
1—12; Bentley and Trimen Med, Pl. 296 ; Powell Punj. Prod. 230. 
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where the green cobs are likely to command a sale as vegetables, sowing often takes place 
in May, after the ground has been irrigated, since in this case it is of great importance 
to be early in the market. In the beginning of July a single cob will fetch a pice, while 
at the end of August a maund of them can be purchased for eight annas. If sown 
when the rains commence, the ordinary small cobbed varieties are ready for cutting at 
the end of August, and leave therefore ample time for preparation of the ground for a 
rabi crop. Hence maize is almost invariably followed by either wheat or barley, and 
very nearly the whole of the area under maize may be pre cumsed to bear two crops in 
the year. 

As a rule it is grown alone since few other crops would keep pace with it in ma- 
turing; occasionally cucumbers are grown between the lines. It is not uncommon 
too to mix a certain proportion of the lesser millets (4akunt and mandwa) and a little 
pulse (wrd), since these require but little more time to ripen and secure some measure 
of return in the not uncommon case of the maize completely failing. 

The land selected is almost invariably that lying immediately under the village 
site, and fertilized as much by the daily visits of the villagers as by the direct applica- 
tion of manure. From two to four tons of cattle dung and ashes are commonly applied, 
but this is less to stimulate the maize than the rabi crop which is to follow it. It is 
reported that in the Bareilly District the use of manure depends on whether the rent 
is levied in cash or as a fixed proportion of the produce. In the former case the maize 
is well manured, and is followed by a valuable crop, such as wheat or barley, while in 
the latter case no manure is used, and the succeeding crop is one of the coarser spring 
pulses. It would be difficult, however, to decide whether the ey of the rent in kind 
is the cause or effect of the inferior cultivation. 

The ground is ploughed from three to six times, and the clods are broken by the 
log clod crusher being drawn over the field. The seed is sown by being either scattered 
broad-cast and ploughed in, dropped into the furrow behind the plough,—every other 
furrow being left blank,—or (rarely) dibbled in by hand. As a rule about 6 seers of 
seed are used to an acre. 

Maize requires a constant but moderate supply of moisture, and suffers very greatly 
from any lengthened break in the rains. Accordingly in 1881, a year in which the 
rainfall was abnormally light, 3ths of the total area is returned as irrigated, and in 
ordinary years the irrigated area amounts to 4rd of the total, although the crop only 
occupies the ground for 25 months in the height of the rainy season. Maize, which is 
sown before the commencement of the rains in order to secure an early market, requires 
of course constant watering, but this constitutes a small proportion of the total crop, 
and adds but little to the area under irrigation. In ordinary years one, or at the most 
two, waterings are sufficient to carry the crop over the break in the rains which usually 
occurs during a fortnight in August. 

The crop is always weeded, generally twice, and the earth is carefully banked up 
round the roots, so that each plant appears to be standing on a little mound of its own. 
This forms one of the most expensive items in the cultivation. 

If the cobs are to be sold as vegetables they are pulled while green, and the stalks 
in this case are of some use as cattle fodder. Otherwise the crop is not harvested until 
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the leafy envelopes surrounding the cobs are dry and shrivelled, when the stalks are 
so hard and desiccated as to be almost useless for any purpose but thatching. The 
cobs may be either pulled by themselves and the stalks left standing in the field until 
there is leisure to cut them, or the stalk may be cut with the cobs on them, and heaped 
in shocks to dry before threshing. If the grain is to be separated from the cob before 
it is perfectly dry, the task is a slow and troublesome one, it being necessary to deal with 
each cob separately, forcing the grain from it by the fingers or the point of a trowel. 
When the cobs are perfectly dry threshing can be easily and speedily performed by 
beating a heap of them with a rough flail or stick, or treading the grain out by cattle. 
The weight of grain varies from one-half to two-thirds of that of the cob. If the out- 
turn of grain does not promise well, the stalks are sometimes cut while green and 
given to cattle, since the maize stalk when young and succulent contains a very large 
amount of saccharine matter and is a valuable fodder. 

The maize is singularly free from disease of any kind, and the only insect from 
which it suffers is a small caterpillar called sa/a?, which burrows in the stalk and leaf 
sheaths. It is on the other hand more lable than any other crop to the depredations 
of parrots, squirrels, jackals and porcupines, as well as human thieves, and unless care- 
fully watched by night and day, the crop has small chance of reaching the threshing 
floor. A tall platform is erected in the centre of the field, from which the cultivator or 
one of his family are but seldom absent for at least a fortnight before harvest time. 
Occasionally a mound of earth at one corner of the field affords the necessary vantage 
ground. Armed with a sling or catapult, and maintaining a constant series of shouts and 
cries, the watcher wages unceasing war during the day with hordes of parrots and squirrels 
which come crowding from the neighbouring groves, and during the night with jackals, 
porcupines and wild swine. Often during the night time he descends from his platform, 
and joining a cultivator from a neighbouring field, gives and obtains assistance in patrol- 
ling the crops. It goes hardly then with any thief caught pilfering. The ringing and 
not unmusical cries of the watchers in early September mornings are always pleasantly 
associated with the return of the cold weather. 

The damage which maize sustains from flooding has been already noticed, and for 
this reason it is generally grown on the uplands out of reach of any but abnormal floods. 

The cost of cultivation of unirrigated maize is estimated below :— 


RS. A. P, 
Ploughing (four times), 3 0 0 
Clod crushing, 0 4 0 
Sowing, 014 0 
Seed (6 aceraye 0 3 0 
Weeding (twice), 506 3 0 0 
Watching Gina Bs: one ane so One 0 
Cutting, joc eee aves frernorae maunde { 4 ib @ 
Threshing and cleaning, Ron ep couteaHio ), . 140 
Manure (half value of three tons), - 18 0 

Total, 5 IL ies 0) 
Rent (one-third of total rent for the year), aa 28850 
Grand Total, 14.5 0 
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The general average outturn for the Provinces may be taken as 10 maunds for un- 
irrigated, and 14 maunds for irrigated, maize. The Settlement officers of Bijnor and 
Aligarh arrived at averages of 73 and 103 maunds respectively, while the careful ex- 
periments of Mr. Moens in Bareilly, give 153 maunds for manured land, 12 maunds for 
unmanured land, and 123 maunds as the general average for the District. In both 
Etawah and Cawnpore the average outturn is returned as 12 maunds. 

The area under maize during the last three years in the 30 temporarily settled 
N.-W. Provinces Districts is shown below by Divisions :— 


Benares 
Allahabad | Division, pai 
: Division, | including 2 lis pt) 
Meerut |Rohilkhand) Agra si : Jhansi | including 
Division. | Division. Divison: ee ribet Division. Baa Total. 
District. | Districts eal 
only. as 
acres. acres. acres. acres. acres, acres. acres. acres. 
Maize. 
Trrigated, ase eee | 145,176 8,142) 49,273 7,774| 17,784 29 1,003] 2,29,181 
Unirrigated, ... eee | 1,66,450) 85,704) 78,914) 238,298) 1,18,3850 8,307 8,744] 4,89,767 
Total, ... | 8,11,626) 93,846) 1,28,187 31,072| 1,386,134 8,336 9,747) 7,18,948 


No statistics are available of the area under maize in Oudh and the 5 perma- 
nently settled N.-W. Provinces Districts. 


Explanation of Plate V. 


2. Single branch of male inflorescence (nat. size). the spathe-like bracts. 


1. Entire plant (reduced to j nat. size). 3. Spike of female flowers enclosed in 
nat, size. 
4, Ripe cob. 
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Description. 


Varieties. 


SORGHUM VULGARE, Pers.” 


[Vide Plate VI.] 


ENGLISH, great millet; VERNACULAR, juar, junri (N.-W. Provinces Districts west of Allaha- 
bad), choti juar or junri (Districts of Oudh and the Benares Division, where maize is called bari 
juni), also called bajra jhupanwa (in the Azamgarh District, where the bulrush millet (Penicillaria 
spicata) is known as bdjra tangunanwa). The cholum of the Madras Presidency. 


A tall handsome grass belonging to the tribe Andropogonee, of the natural order Graminew. 
Stems erect, variable as to height, thick and succulent, often tinged with red or yellowish blotches. 
d co) ’) ) fo) yi 
Leaves broad, narrowing gradually to their tips, smooth except at the junction with the sheath ; 
) £8 x PS; 

midrib prominent beneath channelled above ; sheaths very long. Flowers in dense ovate panicles, 

heads nodding before ripening. Spicules in pairs, 1-flowered, one sessile and hermaphrodite 

ig 8 I I ) ) P ) 

the other stalked and bearing only stamens. Glumes about equal, hard and firm, especially those 

of the fertile flowers, lower 3-fid ; pales 2, somewhat transparent, lower one rather larger, con- 

cave, acute, upper bifid, awned ; awn jointed. Stamens 3. Styles 2. Grains about } in., smooth, 
white or red. 


There are numerous varieties of juar as might be expected from the large extent to 
which it is cultivated. They may be primarily grouped according as the seed is white 
or red, the former class being the most esteemed from the superiority of its stalks as 
cattle fodder, as well as from the better quality of its grain. Three well marked varie- 
ties are (1), the double seeded, which has two grains within a single husk; (2), the 
dwarf, grown in the Allahabad District, in which the stalks do not grow to a greater 
height than 3 or 4 feet instead of 7 or 8 ; and (3), the variety, known as chdéhcha in the 
Cawnpore District, in which the grain is completely covered by the husk, and which is 
said to suffer less from the depredations of birds than the ordinary kinds. 

The dry stalks and leaves of judr chopped into small pieces form the ordinary cattle 
fodder of the country for some months in the year, being known by the name of karéi. 
Occasionally judr is grown solely for cattle fodder and not for its grain at all, in which 
case the stalks are cut while green before the seed has had time to mature. It is almost 
the only green fodder crop grown as such in the Provinces, and hence when grown for 
this purpose has no more distinctive name than chari, which simply means fodder. Chari 
cultivation is, however, almost entirely restricted to the Districts of the Meerut Division, 
where the cattle are mostly purchased from the outside, and are of a far better quality 
than those in other parts of the Provinces. Its value as a green fodder may be infer- 
red from the following analysis, made by Professor Voelcker, in which its nutritive qual- 
ities are compared with those of turnips :-— 


Chari. Turnips. 
Water, onic ace ac arr we §=85'17 90°43 
Flesh forming matters, es ar oes) 20D 1:04 
Fatty and heat producing matters, eee o «1114 7:89 
Inorganic matters, ... do ae aoe Ld “64 

100-00 100-00 


* Synonyms :—Andropogon Sorghum, Roxb. Fl. Ind. i. 269. Holews Sorghum, Linn. 
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Distribution. 


Seasons, 


Mixtures. 


Soils and manuring. 


Tillage, 


SORGHUM VULGARE. 


The area under juar is larger than that under any other kharif crop with the excep- 
tion of rice, and amounts to nearly 36,98,000 acres, 314 lakhs acres of which are in 
the 30 temporarily settled N.-W. Provinces Districts, forming 13 per cent. of their total 
cropped area, and 25 per cent. of the area under kharif crops. 

It is, however, almost entirely confined to the Districts of Rohilkhand, the Doab 
and Bundelkhand, and comparatively rare in the east of Oudh and in the Districts of 
the Benares Division, where its place is taken by rice. ‘This is shown by the subjoined 
figures :-— 


Benares 
Allahabad | Division, 
Division, | including 
Meerut Rohilkhand ‘Agra excladine Azamgarh, Jhansi Tarai 
Division. Division, Division. apeer ne Gorakhpur Division, District. 
District and Basti 
; Districts 
only. 
Percentage of area 
under judr-arhar 
and chari in the 30 
temporarily settled 
N.-W. Provinces 
Districts. 
To total  kharif 
cropped area,... 29:24 10°73 37°95 40°67 0°52 42:27 1:50 
To total cropped 
area, ee 14:26 5°65 20°74 22:14 0:25 23°85. 1:01 


Juar is a kharif crop, being sown at the commencement of the rains and cut during 
November. When grown for fodder and irrigation is available, it is often sown in the 
hot weather, before the commencement of the rains, that it may be got off the ground 
as soon as possible, since it is generally followed by a crop in the succeeding rabi; this 
rarely if ever happens with juar when grown for its grain. No particular rotation ap- 
pears to be followed, but it frequently alternates with rice on clay or loamy soils not 
subject to flooding. 

It is comparatively rarely sown alone, being, as a rule, mixed with several other 
crops, of which arhar (Cajanus indicus) is the chief. The oilseed called t2 or gingelly 
(Sessamum indicum) and the low growing pulses ming, urd or mash (Phaseolus mungo and 
radiatus) and lobia or rawds (Vigna catiang) form an undergrowth in most juar fields, 
yielding but a small return if the juar prospers and overshadows them, but occasionally 
forming the principal part of the crop if the judr suffers from failure of rain, which it 
feels more keenly than its deeper rooted associates. 

Loamy or clayey soils are preferred, where possible, and perhaps the best crops of 
juar in the Provinces are borne by the heavy black soil of Bundelkhand. So far indeed 
as soil is concerned juar in the kharif answers to wheat in the rabi, the place of barley 
and its mixtures being taken by the bulrush millet (4ajra—Penicillaria spicata). Manure 
is but rarely given, unless the crop be grown for fodder, when it is generally succeeded 
by a rabi crop, and the land requires therefore artificial stimulation. 

The number of ploughings varies from one to four; land which has borne a crop 
in the preceding rabi not being held to require so much tillage as land which has lain 
fallow since the end of the kharif preceding (Bareilly). Clods are usually broken before 
sowing by the use of the log clod crusher. 


Sowing. 


Irrigation. 


Harvesting. 


Diseases and injuries. 


SORGHUM VULGARE. 27 


The first sowings of the kharif are those of cotton, and as soon as these are finished 
juar is commenced with. The seed is sown broad-cast and ploughed in, being used at 
the rate of 3 to 6 seers per acre if for a grain crop, and 12 seers per acre if for fodder, 
when thickness is the chief thing looked to. The seed of the minor crops (arhar, ming, 
&c., known collectively as wara) is mixed with the juar seed and scattered with it; lobia 
alone being sown by hand in lines across the field (Cawnpore). In some parts of the 
Provinces the finest heads are picked out at each harvest and set aside for sowing in the 
succeeding year (Cawnpore). 

Irrigation is very seldom used, unless the crop has been sown before the commence- 
ment cf the rains, or the season is peculiarly unpropitious. ‘The crop is generally weed- 
ed at least once, sometimes by hand, but often by merely driving a plough in lines through 
the field when the plants are about a foot high, so as to open out the soil round the 
plant roots which has a very beneficial effect. 

The 77 and the pulses (with the exception of arhar) are first of all gathered and 
carried to the threshing floor; the juar is harvested a fortnight later, generally by cutting 
off the heads (called (4/ut/as) with the sickle, leaving the stalks standing in the field 
till the cultivator has leisure to cut and stack them. The grain is trodden out by 
sattle and winnowed in the usual way. As an illustration of the superstitious obser- 
vances which attend almost every agricultural process, and which are especially prom- 
inent at sowing and harvest time, the following description of juar threshing is taken 
from Mr. Wright’s Memo. on the Agriculture of the Cawnpore District. “The juar 
“‘ was heaped by the cultivator in the shape of the figure 8, one end towards the Ganges, 
“and a sickle and a branch of maddér* in honour of Shaikh Madar (a local saint) stuck 
“up init. Allround the heap a line of cow-dung was traced, and the smoke of a sacri- 
“ ficial fire made to blow upon the heap to keep off evil spirits (jzzs). A double handful 
“of grain was given in honour of Shaikh Madar, one to the village minstrel (4/d¢), one 
“to the Brahmin, one to the family priest (paro/i¢), and half a seer each to the village 
“ carpenter, blacksmith, barber and water-carrier.” . 

The most peculiar of the diseases to which juar is lable is that which makes the 
young stalks poisonous to cattle if eaten by them when semi-parched from want of rain. 
Of the fact there can be no doubt; in the scarcity of 1877 large numbers of cattle were 
known to perish from this cause, their bodies becoming inflated after a meal of the young 
juar plants, and death ensuing shortly afterwards, apparently in severe pain. <A good 
explanation is not, however, forthcoming. The opinion universally accepted by natives 
is that young juar when suffering from deficiency of rain becomes infested with an insect 
called dhaunri, to which its poisonous effect on cattle is due. Immediately rain falls the 
insect is said to perish, and unless the ears have appeared before the rain failed, the crop 
often recovers itself and yields a good outturn of grain. Juar is peculiarly liable to 
a species of bunt (Z’/elia), a parasitic fungus well known in English corn-fields, which 
converts the whole contents of grains, externally apparently perfectly healthy, into a 
foul greasy dark coloured powder. But birds and squirrels are probably the worst ene- 
mies the cultivator has to contend with, and their depredations necessitate the crops being 
watched for at least 25 days before it is cut, which adds of course to the cost of cultivation. 


* A common weed—Culatropis gigantea. 
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Cost of cultivation. 


Average outturn. 


Area. 


SORGHUM VULGARE. 


The cost of cultivation per acre is as below :— 


RS. A. P. 
Ploughing (twice), = -+e 1 78730 
Clod crushing (twice), ... 0 4 0 
Seed (6 seers), 0 3 0 
Sowing, eee ae . 013 0 
Weeding (once), SoC ae S06 ore .~ 2 0 0 
Watching, ... ae eee aoe ose «- 012 0 
Cutting, cee us «- 010 0 
Threshing, 1 7830 
Cleaning, 0 3 0 
Total, 713 0 

Rent, 600 000 6 0 0 
Grand Total, - 1313 0 


The average outturn of judr on irrigated land is about 10 maunds grain and 60 
maunds dry fodder, and of chari about 300 maunds green fodder, equal to 100 maund$ 
dry fodder. For irrigated land the general average is 8 maunds grain and 45 maunds 
dry fodder, chari yielding 280 maunds green fodder, equal to about 90 maunds when 
dry. These are the averages for judr sown alone or with only the smaller pulses. When 
arhar is associated with it the outturn is decreased by about 25 per cent. The outturn 
of the subordinate crops may be put at—ardar 5 maunds, other pulses 2 maunds, ti/ 4 
maund. 

The area under judr, judr-arhar and chari in the 30 temporarily settled N.-W. Pro- 
vinces Districts, being the average for the three years 1878, 1879 and 1880, is shown by 
Divisions below :— 


Benares 
Allahabad | Division, rete 
: Division, | including alae ‘on, 
Meerut |Rohilkhand} Agra Ba : Jhansi ludi: Total. 
Division. | Division. | Division. ee Gaui Division. “Tarai i see 
District.. | Districts District 
only. only. 
acres. acres, acres, acres. acres. acres. acres. acres, 
Juar. 
Trrigated, ee 16,856 887 13,111 1,412 456 210 164| 33,096 
Unirrigated, were »- | 3,138,746] 1,45,398) 2,88,736) 3,52,292 2,658] 2,19,552 1,483)13,23,865 
Total, 8,30,602| 1,46,285] 3,01,847) 3,53,704 8,114, 2,19,762 1,647)13,56,96L 
Juar-arhar. 
Irrigated, 7,890 236} 24,139 10,590 886 153 43,894 
Unirrigated, 1,84,322} 88,241) 5,386,735) 6,01,485 4,408) 84,449 2114,99,592 
Total, 1,92,212| 88,477) 5,60,874| 6,12,025 5,294; 84,602 2|15,43,486 
Chari. 
Trrigated, p90 12,147 100 989 193 1,984 1 30 15,444 
Unirrigated, 1,89,091 20,435 11,281 8,334 2,052 321 168} 2,31,632 
Tctal, 2,01,238| 20,535 12,220 8,527 4,036 322 198] 2,47,076 
Grand Total, - | 724,052 2,595,297) 8,74,941) 9,74,256 12,444) 3,04,686 1,847|31,47,523 
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Making a rough estimate of 5,50,000 acres for Oudh and the permanently settled 
Districts of the N.-W. Provinces, the total area under this crop in the N.-W. Provinces 
and Oudh is brought up to nearly 36,98,000 acres. 


Explanation of Plate VI. 


1, Upper part of plant showing one spike in flower, 2. Leaf (nat, size). 
and another in fruit (nat, size), 3&4. Clusters of spikelets (slightly enlarged). 


Description. 


Varieties. 


Distribution. 


Seasons. 


Mixtures. 


Soils. 


PENICILLARIA SPICATA, Willd. 


{ Vide Plate VII] 


ENGLISH, bulrush millet; VERNACULAR, bajra, bajri, lahra, bajra tangunanwa (in Azamgarh 
where the great millet is called béjra jhupanwa). The ehambu of the Madras Presidency. 


Natural order Graminea, tribe Panicee. A tall erect grass. Stems many, 3-6 ft. high, rooting 
from some of the lowest joints. Leaves long lanceolate, midrib stout and prominent beneath ; ligule 
very short, truncate ciliate. Spikelets arranged in cylindrical spike-like panicles 6-9 in. long and 
3-1 in. in diameter, each spikelet surrounded by an involucre of yellowish brown bristles, the 
inner bristles themselves plumose hairy, glumes unequal enclosing 2 flowers, the lower male and 
the upper hermaphrodite ; outer glume minute truncate, inner nearly equalling the pales, retuse- 
Pales about equal, lower one overlapping the upper, broad, smooth, 5-veined, mucronate, ciliate at 
the edge. Stamens 8. Style single with a bifid feathering stigma. Seed small, pearl-coloured, 
smooth. 


There are two distinct varieties, known respectively as ddjra and ddjri, the former 
with greenish coloured, and the latter with reddish coloured and rather smaller, grain. 

Bajra is grown very extensively, occupying 194 lakhs of acres in the 30 temporari- 
ly settled N.-W. Provinces Districts, or 8 per cent. of their total cropped area, but it is 
in great measure confined to the western Districts, and east of Allahabad it is compara- 
tively rare. 

It is a kharif crop, being sown a little later and reaped a little earlier than juar, and 
it is occasionally sown on Jand which was intended for juar, if sowing time be delayed 
by floods or failure of rain. Its grain is supposed to be heating, and hence is largely 
consumed by the poorer classes in the cold weather, though it not unfrequently induces 
diarrhoea. The dry stalks are used as cattle fodder, being, however, vastly inferior to 
those of juar. 

It is rarely grown alone, and is generally mixed with minor crops of much the same 
kinds as those grown with juar, the place of mg in the combination being generally, 
however, taken by moth (Phaseolus aconitifolius). 

If judr be taken as the kharif counterpart of wheat, bajra may be still more aptly 
compared with barley. Like barley it often occupies very good as well as very bad 
land, but, as a general rule, it is the crop of poor light-soiled outlying land, and requires 
perhaps rather less rainfall than judr can make shift with. It is never manured, and but 
rarely irrigated. 

The land is ploughed from once to four times, and the seed, mixed with that of the 
subordinate crops, is sown broad-cast and ploughed in at the rate of 24 to 8 seers per 
acre. 


* References :—Powell Punj. Prod. 238 ; Drury Useful Pl. of India 388. Pennisetum typhoideum, Rich, Panicum 
spicatum, Roxb. 
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Outturn. 


Area, 
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There should be at least one weeding, if possible, but the place of this is often 
taken by ploughing up the ground between the plants, exactly as is done to juar. The 
crop should be watched if possible to keep off birds and squirrels for about 20 days before 
itis cut. The grain ripens towards the beginning of November, when the heads are cut 
off and carried to the threshing floor, the stalks being frequently left standing on the 
ground for some weeks. Threshing and winnowing are conducted after the usual 
fashion. 

Next to an absolute failure of rain bajra suffers most from damp or rainy weather 
while it is in flower, by which the proper fertilization of the flowers is prevented. The 
stamens hang outside the flower-envelopes, entirely unprotected from the weather, and 
it is perhaps to this that bajra owes its peculiar liability to damage from rain. If there 
is a fall of rain in the beginning of October, it is no uncommon thing to see a bajra field 
with hardly a single grain formed on its spikes. It suffers still more than juar from the 
microscopic fungus known to English farmers as “bunt,” and is reported to be often 
infected with a species of mildew called Jagulia (Puccinia sp.) which manifests itself 
first in spots on the foliage, and then in total destruction of the grain. But it owes in 
great measure its liability to these diseases to the poverty of the soil on which it is cul- 
tivated, and the mildew alluded to above is said to be most destructive in cases where 
bajra has been grown too frequently on the same land. 

The cost of cultivation is given below :— 


RS. AS. P 

Ploughing (twice), e810 
Clod crushing (twice), ... 0 4 0 
Seed, was ay tee 0 2 0 
Sowing, ee Sex 013 0 
Weeding (by the plough), 012 0 
Watching, ... 7 012 0 
Cutting, 010 0 
Threshing, ... 1 8 0 
Cleaning, 0 3 0 
Total, 6 8 0 

Rent, 3.0 =O 
Grand Total, See ee!) 


Authorities agree in showing that the outturn is less in the damper than in the 
drier parts of the Provinces. For the Meerut and Rohilkhand Divisions 5} maunds of 
grain is the highest estimate possible, while in the Agra, Allahabad and Jhansi Divi- 
sions 7 maunds of grain does not appear extravagant. The outturn of dry fodder will 
be in both cases about 30 maunds. If arhar is associated with the bajra, the outturn 
may be taken as 15 per cent. less. ‘The smaller pulses yield about a maund anda maund 
and a half per acre. 

The average area under ddjra and bajra-arhar in the 30 temporarily settled Districts 
of the N.-W. Provinces is shown by Divisions below :— 
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en SS 


Benares 
Division, Kumaun 
a llahabad including Division, 
Meerut |Rohilkhand| Agra cluding (A29mgarh,| Jhansi | including 
Division. | Division, | Division, | *¢™ding | Basti and| Division. | Tarai Total. 
Eee Gorakhpur District 
istrict. | Districts only. 
sacnly. 2 
Bajra. 
Irrigated, nt. aee 3,457 637| 8,194 549 117; 1,509 199} 9,662 


Unirrigated, ... ++ | 2,26,095! 3,84,942/ 1,87,852| 1,29,793| 3,944] 38,890) 2,269 9,738,785 


i | ef 


Total, ... | 2,29,552| 3,85,579] 1,91,046] 1,30,342| 4,061) 40,399] 2,468) 9,838,447 


Bajra-arhar. 


Irrigated, ase eo 920 405 1,978 809 49 1,058}... 5,219 
Unirrigated, ... 23 65,724! 2,60,352| 3,97,240| 2,09,948 3,556| 39,988 2| 9,76,805 
Total, «+ 66,644) 2,60,757| 3,99,218| 2,10,757 3,605| 41,041 2} 9,82,024 


Grand Total, ... | 2,96,196| 6,46,336] 5,90,264| 3,41,099] 7,666} 81,440] 2,470|19,65,471 


No information whatever is possessed concerning the area under bajra in Oudh and 
the 5 permanently settled N.-W. Provinces Districts. 


Explanation of Plate VII. 


j. Entire plant with ripe spikes (reduced), 5. Ripe spike. 

2. Portion of stem with leaf. ; 6. Spikelet surrounded by the bristly 

3. Spike in flower. nat. size, involucre. brat siZe. 
4, Stamens (slightly enlarged). 7. Seed. 
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Description. 


Varieties. 


Distribution. 


Seasons. 


CICER ARIETINUM, Lunn." 


[Vide Plate VIII.] 


ENGLISH, gram; VERNACULAR, chana, nakhud (Persian). 


A viscid vetch-like annual belonging to the tribe Viciew of the papilionaceous division of the 
natural order Leguminose. Stems much branched. Leaves 1-2 in. long, pinnate. Stipules small, 
persistent, leaf-like, obliquely ovate, deeply cut ; leaflets 7-8 pairs with usually a terminal one, ovate- 
oblong or obovate, serrate, prominently veined. Peduncles axillary, 1-flowered, 4-3 in. long, jointed 
about the middle, becoming deflexed after flowering ; bracts setaceous ; calyx tube oblique, teeth 
about equal, narrow, lanceolate, equally or exceeding the tube. Corolla longer than the calyx, pink 
blue or white ; standard a little longer than the wings and keel. Stamens diadelphous. Pod oblong 
inflated terminated by the persistent base of the style. Seeds irregularly obovate or sub-globose, 
beaked, reddish-brown, black, or white. 


The botanical specific name owes its origin to a not altogether fanciful resemblance 
of the seed, when first forming in the pod, toaram’s head. The English name “gram’”’ 
is applied to a totally different product in the Madras Presidency, where it denotes the 
seed of the plant known in these Provinces as kurti or guar (Dolichos uniflorus). 

The varieties ordinarily grown in the Provinces may be for the most part thrown 
into two classes, large grained and small grained, the former of a markedly reddish, and 
the latter of a light brown, colour. A black grained variety is not uncommon, and there 
is a very large white grained kind known as “Cabuli,” which has hardly found its way 
into ordinary cultivation, and is grown more as a curiosity than for profit. It requires 
higher cultivation than the common varieties, and is said to closely resemble a kind 
which is an important crop in Spain, and under the name of Gardbanzos is used, plainly 
boiled, as one of the commonest articles of food. 

Gram is one of the most characteristic crops of the Provinces, being grown either 
alone or mixed with other crops, on about 422 lakhs of acres in the 30 temporarily set- 
tled N.-W. Provinces Districts, which is about 17 per cent. of their total cropped area. 
Its cultivation is tolerably evenly distributed throughout districts west of Allahabad, 
east of which it shows a considerable decrease. Sown alone or mixed with wheat or barley 
it forms the chief crop of the poorer classes of soils, and follows next after wheat and 
barley in the extent of the area which it occupies. 

Gram is a rabi crop, and is the earliest sown of the number, not being damaged by 
the heat of the end of September and beginning of October, as are the more strictly tem- 
perate crops. Jt is sown from the middle of September to the middle of October, and 
has therefore more chance than either wheat or barley of finding a moist seed bed, and it 
is harvested in April. 

As a general rule it is grown on land which lay fallow during the preceding kharif, 
but in Rohilkhand and Oudh it is very commonly grown as a second crop after early 
rice, the area double cropped in this manner in the Gonda District being reported to be 
in some parganas fully one-half of the total. 


* References :—Hook. FI. Ind. ii. 176 ; Roxb. FI. Ind. iii. 324; Wight Ic. t. 20; W. & A. Prod. 235; Drury p. 134; 
Powell Punj. Prod. p. 240, 
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CICER ARIETINUM. 


Roughly speaking for one acre of gram sown alone there are over two acres under 
gram and barley, and nearly two acres under gram and wheat. In Rohilkhand, Oudh 
and Bundelkhand, linseed is very extensively grown in gram fields, while in the Dodb 
very few gram or gram-barley fields will be found without an admixture of dudn (Eruca 
saliva) or rape. Crops which also very commonly enter into the mixture in gram-barley 
fields are peas and the coarse pulse known as hassar or hesdri (Lathyrus satevus). 

Gram is grown on all soils from the heaviest clay to the lightest loam, but it 
is on the former class of soils that it yields its highest produce, and it is therefore on 
them most frequently grown alone; on light soils it is generally mixed with barley. 
It forms, with a small admixture of wheat, the main rabi crop of the heavy black soil 
of Bundelkhand, and is often found sown in the beds of dry tanks, growing amidst 
clods of clay too tenacious for the plough to pulverize. Whether on stiff or light soils 
it appears to be never manured in any way. 

Unlike wheat and barley it does not require a fine tilth, and the ploughings which 
gram fields receive (ranging from 12 in Rohilkhand to 4 in Bundelkhand) are rather to 
prepare a deep than a well pulverized seed bed. In no case are the clods broken by the 
use of the log clod crusher. 

It is sown at the rate of 80 to 100 tbs. to the acre, broad-cast in Rohilkhand and 
parts of Oudh, but drilled behind the plough in most of the drier Districts. It is re- 
ported to be not altogether uncommon in the Bareilly District to sow it without any 
previous cultivation whatever, scattering the seed on the untilled ground and then 
ploughing it in. 

It is hardly ever irrigated when grown alone, nor is the mixture of gram and wheat 
which forms the staple crop of Bundelkhand. From 3rd to ?ths of the area under gram- 
barley is watered, but not as a rule more than once, or, at most, twice. 

A weeding is very seldom given, but a common practice is to cut back the plants 
before they flower, by picking off the tops of the shoots, which are much relished as a 
vegetable (say), the flavour being possibly enhanced by the oxalic acid which it is the 
curious property of the leaves to exude. This topping renders the plants strong and 
bushy, and increases the outturn of grain. 

Harvesting and threshing are in no way different from those in the case of wheat 
or barley. 

It suffers greatly from frost, if caught by it in flower, and whole fields of healthy 
plants are sometimes ruined by a cold night in January or February. Great injury also 
often results from the ravages of a caterpillar well known to natives as the bahddura. 

The cost of cultivation may be stated as below :— 


RS. A. P. 
Ploughing (four ey Sor ons 3.0 0 
Seed (80 lbs. )s 2 0 0 
Sowing, 014 0 
Reaping, . 19 0 
Threshing, doc 20 10 
Cleaning, 0 6550 

Total, 9 18 0 
Rent, doc 38 0 0 
Grand Total, 1213 0 


Area. 
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The approximate average outturn per acre of unirrigated gram, gram-barley and 
gram-wheat is shown below :— 


Meerut |Rohilkhand| Agra | Allahabad} Benares Jhansi Kumaun Oudh 
Division. | Division. | Division. | Division. | Division. | Division. | Division. gta 


Gram, Spd ae 8 8 5 6 7 7 8 7 
Gram-barley, eos 9 9 6 7 8 7 9 8 
Gram-wheat, ... sis 9 9 6 7 8 7 9 8 


The outturn is highest in tracts where winter rains are of tolerably regular occur- 
rence, and is lowest in the Agra Division, the average for the Allahabad Division being 
raised by its including two Districts of Bundelkhand. The outturn of gram-barley 
and gram-wheat have been put at the same figure, since although the yield of gram- 
barley would be largest on similar soils, it is, as a rule, grown on poorer land than 
gram-wheat. 

For irrigated land an all round average may be assumed of 12 maunds for gram 
alone, 14 maunds for gram-barley, and 13 maunds for gram-wheat; when irrigated, 
gram-wheat and gram-barley are grown on similar soils, and the outturn of the latter 
has therefore been assumed the largest. 

In the outturn of a gram-barley field, gram does not, as a rule, amount to more 
than 3ths of the total; when sown with wheat it constitutes about 4rd of the outturn, 
except in the Allahabad and Jhansi Divisions, where it rises as high as $rds, since in 
Bundelkhand Districts wheat takes a very subordinate part in the mixture. 

The outturn of straw is in weight about 25 per cent. more than that of grain. 
Gram-d/isa is considered a most excellent food for cattle, but is seldom given alone, 
being generally used to give a flavour to more unpalatable foddets. 

The average area under gram and its mixtures in the 30 temporarily settled N.-W. 
Provinces Districts is shown by Divisions below :— 


Benares “ 
Divisic ; umaun 
alah nelnaing Division, 
Meerut |Rohilkhand| Agr uyisions |Azamgarh,| Jhansi | including 
Division, | Division. | Division. exeluding | Basti and’| Division, | Tarai” | Total 
aunpur | Gorakhpur District 
District. | pistricts only. 
only. | 
acres. acres. acres. acres. acres, acres. acres. acres. 
Gram. 
Irrigated, oes 23,764 8,028} 14,787 4,3877| 23,725 2,792 480} 77,953 
Unirrigated, 2,31,983] 2,23,256) 1,10,247| 3,61,665| 66,814) 92,207 3,893|10,90,065 
Total, 2,55,747| 2,31,284| 1,25,034| 3,66,042) 90,539) 94,999 4,373/11,68,018 
Gram-barley. 
Trrigated, 1,67,579) 13,395) 3,638,297) 1,89,813) 90,865 4,812 6) 8,29,267 
Unirrigated, 2,76,781) 1,138,316) 3,838,619} 481,908] 60,068) 982,334 504 13,48,530 
Total, 4,44,360) 1,26,711] 7,46,916) 6,71,221] 1,50,933) 37,146 510)21,77,797 
Carried over, 7,00,107| 3,57,995] 8,71,950/10,37,263) 2,41,472/ 1,382,145 4,883 33,45,815 
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Benares 
Division, K aun 
AMieeton, | imeloding | ag | Divio™ | ae 
Meerut |Rohilkhand| Agra luding | &22™mearh,| Jhansi | including otal. 
Division. } Division. | Division. ‘nae peettees Division. age : 
District. Districts only. 
only. 
acres. acres, acres, acres. acres. acres. acres. acres. 
Brought over, ... | 7,00,107| 3,57,995| 8,71,950/10,37,263| 2,41,472| 1,382,145 4,883/33,45,815 
Gram-wheat. 

: 4,585 
Irrigated 43,089 3,144] 40,824) 12,465 700 4,359 4| 1,04, 
a 95,219 26,808 35,985 8,50,933 525) 3,10,665 410} 8,20,545 

Total, 1,38,308} 29,952) 76,809} 3,638,398 1,225] 3,15,024 414, 9,25,130 
Grand Total, 8,838,415] 3,87,947) 9,48,759/14,00,661| 2,42,697| 4,47,169 5,297|42,70,945 


The figures shown under the heads “gram-wheat”’ and “ gram-barley ” have also 
been included in the statistics of area given in the notices appropriated to wheat and : 
barley. No statistics of area are available for Oudh or the N.-W. Provinces perma- 
nently settled Districts. 


Explanation of Plate VILL. 


1. Upper part of plant. 


4&5. Flower with standard and one wing removed. 
2&3. Flower, front and back views. 


6. Pod with valves open. 
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Description. 
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Distribution and Seasons. 


PHASEOLUS MUNGO, Lann.* 


[Vide Plate IX.] 


4 
ENGLISH, none ; VERNACULAR, mung. 


Natural order Leguminose, sub-order Papilionacee, tribe Phaseolee. A hairy sub-erect annual. 
Stems about 2 ft. high, branching, angular. Leaves trifoliolate ; stipules ovate acuminate, many 
nerved ; petioles as long or longer than the leaflets, channelled ; leaflets 2-4 in., entire or more or 
less lobed, terminal one ovate acute, cuneate at the base, lateral one rhomboid ovate, rounded at the 
base, hairy on both sides ; stipels narrowly lanceolate, sub-persistent. Flowers about 6, crowded, in 
axillary racemes ; peduncles short. Calyx about } in., broad and more bifid above, lower portion 


longer and pointed. Corolla about 4 in. long, yellow ; keel beaked, spirally twisted. Stamens diadel- 


phous. Pods 2-23 in., sub-cylindrical, pointed, silky, 8-12-seeded. Seeds small, green yellow or 
black. 


Ming is one of four pulses which resemble one another very closely in appearance 
and habit of growth, the other three being wrd (or mdash), lobia (or rausa, rawds) and moth. 
Ming is the most valuable of the four, and, as a rule, its consumption is confined to the 
better classes of natives. It can be easily distinguished from either moth or lobia, but 
its resemblance to urd is so close, that both are considered by some botanists varieties 
of the same species. The most popular distinction between the two plants in the field 
lies in ming having dark green and urd yellowish green leaves, but the principal differ- 
ence is in the shape of the grain, in that of urd being much larger and longer than that 
of ming. Exclusive of urd there are three well marked varieties of ming, having respec- 
tively green, yellow and black seeds. The green seeded is the typical and commonest 
variety, that with yellow seed (known as sona or golden ming) being named Phaseolus 
aureus, and that with black seeds Phaseolus Maz. 

Ming is grown in every District of the Provinces, but almost invariably as a subor- 
dinate crop in fields of millet or cotton, and very seldom by itself. It is therefore a 
kharif crop, being sown at the commencement of the rains and reaped in October. It is 
in some respects remarkable that it is not more frequently grown alone, since its grain 
commands a far higher price than that of millet, but this is no doubt partly explained 
by the precariousness of its growth, heavy and continuous rain, especially in September 
(when it is in flower), often causing absolute ruin. But as a counterpoise to this it bears, 
and justly, the reputation of being able to withstand a great deal of drought, and in a 
season of scant rainfall when millets have utterly failed, it, with urd, lobia and moth, forms 
a most valuable food resource, the so-called “subordinate” crop becoming in this case 
of first rate importance. Another advantage which these pulses share with arhar is that 
of not impoverishing the soil, or at all events not to the extent of gramineous crop such 
as the millets. Not only does the depth to which their roots penetrate enable them to 
gain moisture from land on which their shallow rooted companions wither of drought, 


* References :—Hook. Fl. Ind. ii. 203; Roxb. Fl. Ind. III. 292 (seeds green) ; W. & A. Prod. 245 ; Powell Panj. 
Prod, 239 ; Drury Useful Pl, of Ind. 337, Ph. Maw., Roxb. lc. 295 (seeds black). Ph, awreus, Ham. (seeds yellow), 
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PHASEOLUS MUNGO. 


but it also leads to the aeration of the ground, and whether it be true or no that they 
actually add to the fertility of the soil by fixing atmospheric nitrogen, they at all events 
increase the fertility of its surface by accumulating from below food substances which 
were beyond the reach of shallow rooted plants. 

Its cultivation is exactly the same as that of cotton or millet. When grown alone 
it is sown at the rate of about 12 seers to the acre. When associated with millet or 
cotton it shares the benefit of the weeding which these crops receive, and only receives 
irrigation when they require it. It is reaped about a fortnight before the millets, and is 
threshed out by bullocks in the usual manner. The crushed stalks and leaves are much 
prized as fodder, and are used to give a tempting flavour to trash that even Indian cattle 
might otherwise reject as uneatable. 

Its cost of cultivation may be assumed to be the same as that of judr or bajra. — 

When grown alone the average outturn per acre is reported from most districts as 
about 5 maunds of grain and three times this weight of fodder. 

The area returned as being under ming alone during 1881, in the 30 temporarily 
settled Districts of the N.-W. Provinces, is shown by Divisions below :— 


Benares 
Division Kumaun 
Atahabad) including Division, 
Meerut |Rohilkhand| Agra nae Azamgarh,| Jhansi | including Total 
Division. | Division. | Division. | “7.1, a Bastiand | Division. ] Tarai OEM 
Dist: a Gorakhpur District 
mete | Districts only. 
- only. 
acres. acres, acres. acres, acres, acres. acres. acres. 
Irrigated, eee uae 86 239 33 (oat | ers 52 oo 482 
Unirrigated, eee ae 8,170 14,996 1,955 1,285 49 2,747 29,202 
Total, 8,256 15,235] 1,988 1,357 49 2,799 29,684 
} 


These figures give, however, no real idea of the part played by ming in the agri- 
culture of the country. In greater or less amount it is grown on fully one-fourth of 
the total area under kharif crops in the Provinces, and represents so to speak the culti- 
vators ¢zsurance against a shorter allowance of rainfall than his millets can make shift 
with. 


Explanation of Plate IX. 


1. Pistil enclosed in the staminal tube, spirally twisted. 
2. Pod with portion of one valve removed to show the seeds. 
3,4, &5. Side, front, and back views of flower. 


t all nat. size. 
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PHASEOLUS RADIATUS, Linn.* 


[Vide Plate X]. 


4 
ENNGLIsH, none; VERNACULAR, urd, mash, 


A variety of Ph. Mungo, from which it differs in having longer and more trailing stems ; the 
whole plant too is much more hairy, the reddish brown pubescence giving the foliage a lighter 
tint ; the seeds are fewer, larger and longer than those of méng, and usually of a dark brown colour. 


The close resemblance of wrd to mung which has induced some authorities to include 
them both in one species has been already mentioned. Urd has, however, two distinct 
sub-varieties of its own, one with large black seeds ripening in August and September, 
and the other with smaller green seeds ripening in October and November. The latter 
is sometimes given the diminutive name of wrdi. 

It is grown commonly throughout the Provinces generally as a subordinate crop 
with millet or cotton, but more often by itself than either ming or lobia. The total 
area under urd in the 30 temporarily settled N.-W. Provinces Districts is returned 
as 2,58,495 acres, being 1 per cent. on the total cropped area. Its cultivation as a sole 
crop reaches the maximum in the Meerut, Rohilkhand and Benares Divisions, as is 
shown in the appended table :— 


Benares 


Allahabad} Division Aa 
Meerut |Rohilkhand| Agra Pav eens ae Jhansi including 
Division. | Division. | Division, | C*CUCMS | eee || Division. | Tarai 
Jaunpur |Gorakhpur District 
District. Districts a z 
only. ony 
Percentage of area under urd alone 
to total kharif cropped area, 3°6 4:7 2 *2 1-4 1:2 31 


The Meerut, Rohilkhand and Benares Divisions are the principal sugar-cane tracts 
in the Provinces, and the comparatively large area under urd which they return may be 
due to the fact that urd is one of the few crops which can be grown before sugar-cane 
It only occupies the ground for a short time in 


without greatly lessening the produce. 


the rains, and is reported to leave the soil as rich in food substances as it found it. 
It is sown at the commencement of the rains, and ripens, one variety in August and 


September, and another in October and November. 


A rare custom is reported from the 


Cawnpore District, under which it is grown asa spring crop, being sown on damp low- 
lying ground in February and reaped in May. 


Its cultivation is precisely similar to that of the autumn millets or cotton. 
grown alone it is sown broad-cast at the rate of from 4 to 6 seers per acre. 


When 


It thrives 


* Roxb. Fl. Ind. iii, 296. Ph. Mungo, Linn, var. vadiatus, Hook, Fl, Ind, ii, 203, Ph, Roxburghii, W. & A. Prod, 246 ; 
Powell Punj. Prod, 239 ; Drury Useful Pl. of Ind. 338. 


A 


Area. 
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best on the heavier classes of soils, and differs in this respect from ming, which prefers 
light sandy ground. It is harvested similarly to ming, and the fodder afforded by its 
stems and leaves forms no unimportant portion of its produce. The plants suffer 
greatly from mildew if there is a long continuance of damp winds from the east, and the 
flowers are reported to be often damaged by thunderstorms, by the lightning as popular- 
ly supposed, but more probably by the heavy downpour of rain which accompanies it. 

Its average outturn per acre when grown alone is about 5 maunds grain with three 
times this weight of straw. When grown with other crops its oulturn varies enor- 
mously, since it is not sown in any definite proportion. In seasons of good rainfall it 
is often choked by the luxuriant growth of its principal crop, but when rain is scanty 
or ill-timed, it comes to the fore and contributes the greater proportion of the outturn. 

The following table shows the average area under urd alone during the past three 
years in the 30 temporarily settled N.-W. Provinces Districts :— 


Benares K 

Allahabad] Division, Wiese 

; Division, | including _ | Division, 

Meerut |Rohilkhand) Agra | 6. uain g Basti and | .Jbansi | including 


Division. | Division. | Division. Jaunpur’ | Gorakhpur Division. avai Total. 
District. | Districts edd 
only. ones 
acres. acres, acres, acres, acres, acres, acres, acres, 
Irrigated, sae wee 2,614 126 68 178) 6,898 20 160} 10,064 
Unirrigated, ... ape 87,369] 1,12,142 4,375 5,092) 27,007 8,750 3,696) 2,48,431 
Total, obC 89,983] 1,12,268 4,443 5,270) 33,905 8,770 3,856) 2,58,495 


This represents, however, but a very small fraction of the total area on which urd is 
grown, and if the area be included on which it is sown as a subordinate crop, the total 
would be at least twelve times as large as this. No statistics are available respecting 
the area under urd in Oudh and in the 5 permanently settled N.-W. Provinces Districts. 

It may be mentioned that the seed of urd (or mash) is the reputed origin of the 
weight known as mdsha, twelve of which go to the tola, and 960 to the seer. 


Explanation of Plate X. 


This plate should have been arranged so as to have been looked at lengthways in order to show the trailing habit 

of the plant. 
We 
2. Single leaf, wings removed, 


Flowering extremity of plant, | 5. Side view of flower with standard and 
Vat size. Vat size. 
3&4. Back and front views of flower, G. Raceme of pods, 
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PHASEOLUS ACONITIFOLIUS, Jacq.’ 


[Vide Plate XI.] 


ENGLISH, none; VERNACULAR, Moth, mothi, 


Natural order Leguminose, sub-order Papilionacee, tribe Phaseolew. A diffuse hairy annual. 
Root perpendicular. Stems several, extending many feet along the ground in every direction, an- 
gular, and with a few scattered hairs. Leaves trifoliolate ; stipules cohering, ovate lanceolate ; petioles 
a little longer than the leaflets ; stipels subulate ; leaflets deeply 3-lobed, the upper ones more finely 
cut. Peduncles axillary, nearly as long as the petioles, ending in an oblong glandular head of small 
yellow shortly pedicelled flowers ; bracteoles twice as long as the calyx, subulate, ciliate ; calyx-tube 
campanulate, lowest tooth longer than the rest, the two upper connate ; keel with stamens and style 
spirally twisted. Pod 13-2 in., straight, cylindrical, torulose, smooth. Seeds small, oblong, light 
brown ; hilum linear, whitish. 


Moth in the kharif answers to the coarse pea, known as kesdri, in the rabi, both 
being grown on the worst land which can be made to beara crop. Itis in consequence 
grown much more commonly ag a sole crop than either mzng or lobia, and the area which 
it occupies on its own account is very nearly equal to that under wrd. It also forms a 
very common mixture in millet fields, especially in the case of the spiked or bulrush 
millet (dra), which it resembles in its preference for light sandy soils, and also in its 
hability to damage from ill-timed rainfall. 

Its cultivation when grown alone is of the roughest possible description. A couple 
or at most three ploughings are held sufficient, and the seed is sown broad-cast at the rate 
of 4 seers to the acre. 

In a favourable season its produce is often very heavy, but taking into consideration 
the poverty of the land on which a great portion of it is grown, and its liability to dam- 
age from rain while in flower, the highest outturn of grain which can be taken as the 
average is & maunds to the acre, with rather less than double this amount of fodder. 
The grain is an article of human food, but there are many prejudices against it, the 
most notable being that it is liable to produce worms in the bowel. On the other hand 
itis considered a useful remedy for flatulency. But it is principally used as cattle food, 
and is said to be a fattening diet, as are also the leaves and stalks. 

Below is shown the average area under moth as a sole crop during the last three 
years in the 30 temporarily settled Districts, classified by Divisions :— 


Benares 
Division, Kumaun 
eee including Division, 
Meerut |Rohilkhand| Agra Seoludinc Azamgarh,| Jhansi | including Total 
Division. | Division, | Division. | “Fa nmue | Basti and | Division, | Tarai 
Di ke t Gorakhpur District 
IsWICL. | Districts only, 
only. 
acres, acres, acres, acres. acres. acres. acres. acres, 
Irrigated, ... a 464 60 484 107} 4,762 1 1| 5,879 
Unirrigated, aaie ndé 84,371 67,917 31,504 9,746 10,900 578 1,011} 2,06,027 
Total, | 84,835 67,977] 31,988] 9,853) 15,662 579| 1,012} 2,11,906 


* References :—Hook FI. Ind. ii, 202 ; Roxb. FI. Ind, iii. 299; W. & A. Prod. 247 ; Powell Punj. Prod. 240. 
G 
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PHASEOLUS ACONITIFOLIUS. 


Explanation of Plate XI. 


1. Entire plant. 

2, Asingle leaf, 

3. A pod. 

4, Ditto with one valve removed to show the seeds. 

5&6. Front and back views of seed. 

1—4 nat, size, 5 & 6 enlarged. 

This Plate should have had the name printed on the long side. 


Litho, T. C, Press, Roorkee, 
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Thos D. Bona, Supa, 
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INDIGOFERA TINCTORIA, Linn." 


[Vide Plate XII.] 


/ 
ENGLISH, indigo; VERNACULAR, nil. 


Natural order Leguminose, sub-order Papilionacee, tribe Galegew. A small shrub, 4-6 ft. high, 
with silvery, pubescent, tough, angular branches. Leaves alternate, 3-4 in. long, with minute 
subulate stipules, unequally pinnate ; petiole 4-1 in. long; leaflets opposite, in pairs of 4-6 and a 
terminal one, shortly stalked, and furnished with minute setaceous stipels, #-1 in. long, obovate- 
oblong or oval, entire, smooth, blueish-green above, and with adpressed white hairs on the lower 
surface. Racemes stalked, axillary, shorter than the leaves, erect, spikelike, bracts subulate. Flowers 
small, shortly stalked, rather crowded. Calyx shallow, becoming almost flat, teeth nearly equal, 
and as long as the tube. Corolla papilionaceous ; standard oval, greenish ; wings dark pink ; keel 
obtuse, rather longer than the wings, each of the petals spurred at the base. Stamens 10, diadelphous. 
Pods 1-14 in. long, straight or sub-faleate ; cylindrical, and somewhat contracted between the seeds, 
8-12-seeded. Seeds quadrangular, brown. 


India is probably the natural habitat of the indigo plant, and the origin of the 
name which it bears in Europe. Several species are found either wild or cultivated, in 
addition to the one commonly grown in these Provinces, the most noticeable being the 
wild indigo of the Himalayas (Indigofera atropurpurea), which forms a dense under- 
growth in many localities on the outer ranges of the Himalayas between 2,000 and 6,000 
feet. ‘This species is not reported to yield dye matter, but another species (£. Ani/, Linn) 
which is cultivated in the Madras Presidency affords a dye similar to that of Indigofera 
tinctoria. No varieties of Indigofera tinctoria are reported to exist in these Provinces, 
but some would probably be discovered by careful investigation. 

The distribution of indigo cultivation in these Provinces appears to be very capri- 
cious. It is of course entirely dependent on the existence of factories for the extraction 
of the dye, and indigo manufacture is very far as yet from having spread over the whole 
tract suited to it, but is to a great extent concentrated in localities where it was first 
started by the enterprise of European grantees or settlers. The following sketch of the 
rise of indigo manufacture in the Azamgarh District is taken from Mr. Reid’s Settlement 
Report, and its outline will apply with almost equal force to any other District in the 
Provinces :— 

“The manufacture of indigo for export dates from the early years of British rule in the district. The 
“Company’s commercial resident was allowed to trade on his own account as well as for his masters, and 
“Mr. Crommelin, commercial resident at Azamgarh and Mau, in company with two gentlemen named Stewart 
‘and Scott, started the first indigo concern in Azamgarh. Its establishment was opposed by the Magistrate 
“ of the district under the rule which forbade the Europeans to occupy land and engage in indigo manufac- 
“ture in the ceded Provinces without permission from the Governor General in Council. Mr. Crommelin 
“eventually got leave to hold the factories, and was exonerated from blame in connection with them, but so 
‘“‘agerieved did he feel by the action of the Magistrate, that he filed an action in the supreme court for 


“damages, What the result of the action was the records that are within reach do not show. His indigo 
“concern seems to have been conducted through European and Eurasian assistants, and at first not without 


* References :—Linn. Sp. Pl. Ed. Lp. 751; Roxb. Fl. Ind. iii. 379; W. & A. Prod, 202; Fl, Brit. Ind. ii, 99; 
Bentley and Trimen Med, Pl, 72; Brandis For, Fl. 135 ; Powell Punj. Prod. 439 ; Drury Useful Pl. of Ind, 254. 
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“disputes with the Natives, which the latter were careful to bring to the notice of the Magistrate. The 
“ prohibitory rule under which Mr. Crommelin had been opposed did not apply to persons born in India, and 
“soon after the establishment of his concern others were set agoing in various places. In 1808 Mr. D. O. 
“ Fergusson, acting on behalf of a Major Stevenson, erected a factory at Nizamabad, and another, now fallen 
‘completely to ruin, was established at Imilia, which though professedly the property of a native, was in 1811 
“managed by an European of the name of O’Dell. And as time went on, more small factories were erected 
“at various places. In 1812 Mr. Fergusson’s factories passed into the hands of Mr. J. Sturmes. This 
“‘ventleman carried on the concern vigorously, and added to it another branch factory. He also engaged 
“with sugar and cloth trades, and by mortgage, purchase and farm held possession of a number of landed 
“estates. After his death in 1821, his indigo concern and estates were managed for a number of years by 
“his executors. In 1829 the indigo concern and part of the estate were sold, the former being purchased by 
“Mr. H. E. Hunter. Meantime Mr. Crommelin’s factories had changed hands, some being held by persons 
“ resident in the district, others by persons resident in Calcutta or elsewhere who managed them through 
“agents. For several years after 1829 Mr. Hunter, who in addition to the Nizamabad concern, had taken 
“over some of the factories erected by Mr. Crommelin and others, and Mr. J. H. Stonehouse, who held the 
“ Dohrighat concern, were the chief independent Europeans in the district. They traded largely in sugar 
“and other native produce in addition to indigo, and Mr. Hunter was also in possession of a good deal of 
“landed property. He died at Nizamabad in 1845, and his large indigo concern was broken up. Mr. 
“ Stonehouse also had been unfortunate in business, and had to relinquish most of his factories, but he con- 
“tinued to reside in the district, holding a small factory which he built at Rajapatti in pargana Nizamabad 
“till 1857. At the time of the mutinies there were at least nine concerns whose head quarters were in the 
“district. The chief of these was the Dohrighat concern held by Mr. EH. F. Venables. Previous to the 
“mutinies, and for some years after them, the production of indigo remained chiefly in European and Eurasian 
“hands. The only native who seems to have held factories before the mutinies was Basu Darzi, who having 
“originally been Mr. Hunter’s tailor, and afterwards his chief manager, had acquired a good deal of money, 
“and on Mr. Hunter’s death purchased six of his factories. But about 12 or 15 years ago natives began to 
“take an interest in the trade, and the comparatively high prices of 1864 and the following years brought 
“ about among them a rage for factory building. Numbers of new native factories sprang up. Of 415 factories 
“now standing in the district, 323 have been built during the last 14 years, At the present time only 29 
“factories, with 115 pairs of vats, are the property of, or held by, Europeans and Eurasians. The rest (386 
“factories, with 607 pairs of vats) are the property of, or held by, Natives.” 


The total area under indigo in the N.-W. Provinces and Qudh may now be put at 
2,89,000 acres. Some details concerning the number and size of the factories in work are 
given at the end of this notice, but it may be mentioned here that one of the principal 
obstacles to the increase of indigo production is the great prejudice which exists against 
itin many parts of the country, based either on semi-religious objections to growing 
the plant, or on a dislike to the relations between cultivator and factory to which it leads, 
and which will be noticed more fully further on. 

The percentage of the area under indigo to the total cropped area and to that crop- 
ped in the kharif season in each temporarily settled Division of the N.-W. Provinces 
is shown below :— 


Benares 
Allahabad | Division, omen 
Meerut |Rohilkhand| Agra anaes eueine Jhansi including 
Division. | Division. | Division, | Fo COPS | 2as. an | Division, | Tarai 
Jaunpur |/Gorakhpur Districk 
District. | Districts oul 
only. ye 
Percentage of area under indigo— 
to total kharif crop area, aes 4:2 +1 a7 1:7 8 200 60 
to total crop area, eae sos 2:0 eee 2:00 7| "9 4 500 eee 
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It is noticeable how small is the footing which the plant has obtained in Rohilkhand, 
and in Oudh its cultivation is still more rare, although the soil and climate of both 
tracts are probably as well suited to its growth as those of the Hastern Districts, in which 
the best indigo of the Province is produced. The indigo cultivation of the Benares 
Division is conducted entirely with well or tank irrigation, and is a continuation of the 
indigo tract of Behar, the most productive in India. West of Allahabad indigo follows 
the canal; thus in the Agra Division the canal irrigated Districts of Etawah, Ktah, 
Mainpuri, and Farukhabad, have an area under indigo amounting respectively to 4°6, 
2°3, 2°7 and 1°9 per cent. of their total cropped area, while the Districts of Muttra and 
Agra, which until lately received no canal water, show only ‘3 and ‘9 per cent. Similarly 
Cawnpore, the only canal irrigated District in the Allahabad Division, has 4°0 per cent. 
of indigo cultivation, while Fatehpur its next door neighbour has only ‘3, and Allahabad 
only *2 per cent. 

Indigo may be sown either in the spring or at the commencement of the rains. 
In the first case it is called jamowa or chaiti, in the second asarhi. Jamowa indigo is 
ready for cutting in August, asarhi indigo a month later, but whereas land under the for- 
mer is, as a rule, ploughed up immediately the crop is cut and prepared for a crop in the 
succeeding rabi season, asarhi indigo is left in the ground till the following rains, when 
it springs up again and yields what is known asa ‘hunti or vatoon crop. In the first 
season after sowing the quality of jamowa indigo is much superior to that of asarhz, but 
usarhi indigo is said to yield the best crop from ratoons. The jamowa system is com- 
paratively new, and has only been adopted in the Azamgarh District since the last 40 
years, but is the one commonly followed in the canal-irrigated Districts of the Upper 
and Middle Doib. When indigo seed is to be produced the roots of yamowa indigo are 
not ploughed up after the plant has been cut, but they are left in the ground till Decem- 
ber, by which time they will have sent up fresh flower-bearing shoots and will yield a 
crop of seed. The indigo planters of Behar prefer seed imported from these Provinces 
to that locally grown, and in consequence an extensive trade in it has sprung up, the ex- 
ports by rail from these Provinces to Bengal amounting in the last three years to 1,12,435 
maunds, 1,42,516 maunds, and 1,56,810 maunds, most of which is despatched from the 
city of Cawnpore. ‘The trade is principally in the hands of Calcutta brokers, who are un- 
der contract to supply a certain number of factories with the seed they require, and hence 
the price of indigo seed is liable to violent fluctuations, ranging from Rs. 6 to Rs. 40 per 
maund, since a certain amount of seed must be bought whatever be its price, and should 
the supply run short holders of seed can make their own terms. 

The jamowa system of cultivation is by far the commonest in the Districts west 
of Allahabad, and unless the roots are left for seed the land almost invariably bears a 
crop in the succeeding rabi, and is thus twice cropped within the year. The outturn of. 
the rabi crop (wheat or barley) will not be above half what it would have been if grown 
after a fallow in the rains, but it is only with indigo that this much can be obtained un- 
less the land be manured; the outturn of a rabi crop grown on unmanured land after 
millet or maize being extremely small. 

It is most commonly grown alone, as the period of its growth does not coincide with 
that of any other crop. Occasionally, however, it is mixed with judr or arhar, and is 


46 


Soils and manuring. 


Tillage. 


eek 
Sowing. 


Irrigation. 


Weeding. 


Harvesting. 


INDIGOFERA TINCTORIA. 


surrounded with a border of castor or saz (hemp), more with the idea of one crop insur- 
ing the other than with any hope of reaping the produce from both. 

A loam is preferred, but much of the cultivation is on the lightest possible sand, in 
tracts where copious irrigation is possible from a canal. Manure is very seldom used, 
but when possible indigo follows sugar-cane or cotton, and reaps some benefit from the 
manure which was applied to these crops. 

Four ploughings are held advisable, but the land frequently receives no more than 
one, especially in canal-irrigated districts, where a prodigal supply of water is often made 
to take the place of good tillage. For yamowa indigo the ground must be watered before 
ploughing, while asarfi fields are not ploughed until softened by the rains. 

For proper germination of the seeds it is necessary that the seed-bed be thoroughly 
moist, and this accounts to some extent for the haste made in plcughing. The seed is 
sown broad-cast at the rate of about 8 seers to the acre, and since it is essential that it 
be not buried too deeply, it is merely harrowed in by the log clod-crusher or by a bush. 

The number of waterings which are given to yamowa indigo between the date of 
its sowing and the commencement of the rains varies with the dryness of the air, being 
as many as six in Cawnpore, twoin Bareilly, and only one in Azamgarh. Asarhi indigo 
requires no watering in a year of ordinary rainfall. 

It is essential that the crop be kept free from weeds, and two weedings are the least 
that are given. 

The plant is ripe for cutting just before it flowers. It is reaped with sickles in 
the ordinary way, and is carried to the factory, where the process of extracting the dye 
at once commences. ‘The essential parts of an indigo factory are (1), two sets of vats 
one on a lower level than the other, the upper set being used for steeping the plant, and 
the lower set for concentrating the dye matter; (2), a boiler and furnace for boiling the 
dye; and (3), an apparatus for straining and pressing. The size of the steeping vat varies, 
but it is usually large enough to contain from 50 to 100 maunds of plant. The plant 
is packed into the vat, which is then filled with water, the plant being kept submerged 
by some cross bars which are fitted across the vat above it. The time during which this 
steeping continues varies according to the weather from 11 to 15 hours, being less in 
muggy damp weather with the wind in the east, than when the air is dry with a west 
wind. It is of great importance, however, that the steeping should be stopped at the 
right moment ; if underdone, dye matter is lost, and if unduly prolonged, the quality of 
the produce suffers. 

The steeping vat opens by a channel into the vat which corresponds with it in the 
lower tier, and when the steeping is finished, a plug is drawn and the water drained off 
into the lower vat, leaving the plant behind it, which can then be thrown aside. The 
water is of a greenish colour, and is charged with a substance known as indican, which 
fermentation has extracted from the plant leaves. In order to convert this substance into 
indigotine, the basis of indigo dye, it is necessary to oxidize it, and the next process known 
as “beating” has this for its object. Usually it is performed by 7 or 8 men who stand 
in the vat and agitate the liquid either with their hands or witha rake-shaped paddle. As 
the oxidation proceeds, dark blue particles of indigotine (known collectively as the fecula) — 
appear in the liquid, which changes in colour from green to blue. The process is con- 
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tinued for from 14 to 3 hours, and may be stopped so soon as a little of the liquid placed 
in a saucer readily throws down a dark blue precipitate remaining itself of a clear sherry 
tint. It is now allowed to stand until the fecula has settled, which takes place in about 
a couple of hours, and is sometimes assisted by pouring some cold water into the vat. The 
surface liquid is then carefully drained out of the vat by holes which have been made in 
its walls for the purpose, and the dark blue sediment which remains is conducted along 
a masonry channel into the boiling vat, where it is kept over a moderate fire for about 
5 hours, and is then repeatedly passed through a cloth strainer, which effects the sep- 
aration of the dye particles from the water. The dye matter is then allowed to lie on 
the strainer until partially dry, when it is carried to the press and placed in boxes with 
moveable sides, in which it is subjected to gradually increasing pressure for about 12 
hours, at the end of which time it will have taken the form of firm slabs 33 inches 
square, which are then cut into cakes of the same length, and are ready for being stamped 
and finally dried. ‘The whole process from plant to cake occupies therefore about 48 
hours, and at a large factory one follows the other in constant repetition for some 45 days 
in August and September. Good indigo cake should contain about 50 to 60 per cent. 
of indigotine; it should be bright, of a dark blue colour, with a coppery gloss, breaking 
with an evenly coloured fracture ; it should not part with its colour by light friction. 

The outturn of indigo from plant varies with the season from 23 to 4 per thousand, 
being highest in years of moderate or light, and lowest in years of heavy rainfall. 

The prices which N.-W. Provinces indigo commands in the Calcutta market vary 
from year to year between very wide limits. In very few cases does the price come 
within 20 per cent. of that obtained by Tirhoot cake, and of N.-W. Provinces produce 
that of the Benares Division is considered the best, facts which indicate the greater suit- 
ability of the climate of the Eastern Districts for indigo manufacture. The average 
price of the N.-W. Provinces indigo is further kept down by the very large proportion 
formed by native made cake, which sells at a much lower price than that made under 
European supervision. Almost the whole of the cake exported from Tirhoot is returned 
as of European manufacture, which is the case with only 13:5 per cent. of the N.-W. 
Provinces indigo. The average prices per factory maund of 74 lbs. 10 oz. obtained by 
N.-W. Provinces and Tirhoot indigo during the last three years are given below :— 


1879, 1880, 1881, 

N.-W. Provinces— Rs. RS. RS. 
Dodab, soe eon eel 175 200 
Benares Division, oo. 261 210 240 
Tirhoot, ae Au site 245 260 


The cost of manufacture (including price of plant) is much higher for European 
than for Native factories, being about Rs. 125 per maund in the former, and Rs. 85 in 
the latter case. 

Thus far of indigo manufactured for export, <A large proportion, however, of the 
indigo intended for local consumption is manufactured much more roughly, all boiling 
being dispensed with, the cake being known in this case as gadh,—the gaud of the 
Calcutta market. The factory in this case merely consists of a few masonry vats 
sunk in the ground. The process is substantially the same as that described above, ex- 
cept that in the steeping vat fermentation is artificially excited by the addition of gum 
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or sugar, which is said to deteriorate the quality of the cake, but which forms the basis 
of a process recently patented by a European planter, by which the amount of dye mat- 
ter extracted is said to be increased by 25 per cent. But the manufacture is conducted 
as a rule in a slovenly manner, and the dye not properly strained or cleaned, although the 
resulting gddh seems suited to the requirements of country dyers. It is occasionally 
purchased by the larger factories and worked up into pucka (or boiled) indigo cake. 
The extension of canal irrigation seems leading to a great increase in the number of 
indigo factories. The construction of new factories appears, however, to be now con- 
fined to native enterprise, and the annual fluctuations in the number worked by Euro- 
peans indicates merely the occasional extension of operations to outlying branch factories, 
which return no profit except in favorable years. An indication of the extent of indigo 
manufacture during the last two years is furnished by the following figures :— 


P Approximate 
Year. European or Native. Renee Number of vats | Amount of outturn of dye, 
working, in use. plant used. (in factory 
maunds). 
1880 | European, ... =e ae 156 1,352 24,838,227 | 8,839 
Native, ose 1,068 6,291 79,70,119 26,413 
Total, 1,224 7,643 | 1,04,53,346 34,752 
1881 Kuropean, 176 1,866 34,10,278 9,610 
Native, 1,328 7,574 | 1,61,82,348 36,334 
Total, 1,504 8,940 | 1,95,92,626 45,944 


The relations between factory and cultivator are such an important feature in the 
agricultural conditions of the Provinces, that some notice of them here may not be out 
of place. In some instances,—very few in these Provinces,—the plant is grown by the 
factory direct on land either belonging to it or rented from the proprietors or cultiva- 
tors for the purpose. But the system usually followed is for the factory to purchase 
the plant from cultivators, at a price which may be fixed either when the crop is sown, 
or when it is ready for delivering. When the first factory is started in a district, it is 
evident that no cultivators will grow plant unless assured before hand of its purchase 
at a fair price, since, the crop being useless to him unless taken by the factory, the 
latter could make its own terms if no agreement was come to before the plant was on 
the ground. This was very possibly one of the causes which led to the adoption of 
the advance (or dadu7) system under which the greater portion of indigo plant is grown. 
In March or April when the crop is sown the factory binds itself to purchase plant at 
a price then fixed upon, and the bargain is always clinched if not altogether effected 
by the factory making an advance in cash to the cultivator, in consideration of which the 
price to be paid for plant is fixed at a considerably lower figure than what free competition 
would result in. But so long as the price is not below Rs. 16 or Rs. 18 per 100 maunds, 
the system is not more objectionable than that followed by Government in further- 
ing opium cultivation. Unfortunately, however, one of the principal objects of the 
factory in making advances is often not so much to arrange for a crop in the present 
as to gain such power over the cultivator as will enable it to compel him to grow indigo 
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on its own terms in the future. Very frequently therefore in the first agreement made 
with a cultivator the plant is priced at a favorable rate, but a stipulation is entered bind- 
ing him down to deliver xot less than a certain amount of it which is often knowingly fixed 
at an impossible figure on penalty of forfeiting 24 to 3 times what balance there may be 
against him. With the chance of obtaining cash down, the cultivator pays but little heed 
to stipulations of a merely contingent nature, and hence a single bad season may involve 
him in obligations to the factory, and—in the experience of the Bareilly District— 
“henceforward he has no resource if he wishes to get free of debt but emigration or 
rather flight to the Terai—that safe haven of refuge from civil court decrees.” 

The power thus acquired over a cultivator may be used either to compel him to grow 
plant at the factory’s will, or to sell his plant at a price much lower than it would other- 
wise command. ‘That these are solid advantages may be judged from the fact that the 
value of a factory is often estimated by the amount of outstanding debts it has, orin 
other words, by the degree to which surrounding cultivators are under obligations to it. 

With an increase in the number of factories in a district the market for plant be- 
comes of course much wider, and it then becomes possible for a cultivator to grow indigo 
unfettered by agreements and to rely for obtaining a good price on the competition of one 
factory against another. ‘This is the system known as the cdushkharid or “ good bargain,” 
so named of course from the cultivator’s point of view. In a district where factories are 
numerous, the difference between the price paid for dadni and khushkharid indigo is very 
great; when the former is contracted forat Rs. 18 the latter will often sell for as much as 
Rs. 26 per 100 maunds. The ¢hushtharid system is of course by far the most popular 
amongst the cultivating community, and the gradual increase in the prosperity of a vil- 
lage, or its gradual recovery from the effects of a series of disastrous seasons, may often 
be trazed in the increase of the area under Ahushkharid at the expense of that under 
badni plant. 

The most dreaded source of damage to the indigo plant is continued wet weather, 
which renders the plants tall and woody without much foliage, and by a kind of etiola- 
tion prevents the proper development of the dye property in the leaves. So much of 
the indigo grown in the Doab is protected by canal irrigation, that a year of unduly 
heavy rainfall is considered even more disastrous than one of partial drought, since a 
proper allowance of sunlight is as necessary to the production of the dye as water is to 
the growth of the plant. 

The cost of cultivating an acre of jamowa indigo to be cut in August and followed 
by a rabi crop is shown below :— 


RS. A. P. 

Ploughing (twice), 1 8 0 
Clod crushing, * 0 4 0 
Seed (8 seers), oes 1S a0 
Sowing, see a6 - 0 38 0 
Weeding (twice), 3 0 0 
Reaping, HL) ow) 
Watering (three Enea - 415 0 
Total, . 1215 0 

Rent, p00 ; 2 8 0 
Grand Total, 15 7 0 
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The average outturn of jamowa plant may be put at 80 maunds per acre. The out- 
turn of asarhi plant will be rather less than this in the first year, but equal to it in 
the second year. <A jamowa crop, if the stumps are left in the ground after the stalks 
have been cut and the land not ploughed up for a rabi crop, will yield an outturn of 
about 6 maunds of seed to the acre. 

The average area under indigo during 1878, 1879 and 1880 in the 30 temporarily 
settled N.-W. Provinces Districts is shown below by Divisions :— 


Benares 
Allahabad | Division, Romany 
Meerut |Rohilkhand| Agra Division, | melas ||) Thansi | anemnaine 
Division. | Division. | Division. ae Gee Division, moe | Total. 
District. | Districts ee 
only, on Ys 
acres. acres. acres. acres. acres, acres. acres. acres. 
Tnrigated, --- | 1,00,796) 2,859) 81,085] 33,482} 7,960] ... | we 2,26,1382 
Unirrigated, ... 5,363) 1,123) 5,341) 9,048} 11,867 222 22) 382,986 
Total, ... | 1,06,159 3,982} 86,376) 42,530] 19,827 222 22) 2,59,118 


Adding 30,000 acres on account of Oudh and the 5 permanently settled N.-W. 
Provinces Districts, the total Provincial indigo area is raised to 2,89,118 acres. 
The exports of indigo during the last three years are given in the following table :— 


1878-79, 1879-80. 1880-81. 

mds,* mds.* mds.* 

To Calcutta, eee ree 50,157 25,063 40,910 
To other places, ... oor 7,881 3,726 5,062 
Total, ... 58,038 28,789 45,972 


Lxplanation of Plate XII. 
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4. Raceme of pods (nat. size). 


* Government maunds of 82 lbs, not factory maunds. 
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[Vide Plate XIII.] 


ENGLIsH, safflower; VERNACULAR, kusum, kusumbh, kar (the seed), barre (in the Benares 
Division). 


Natural order Composite, tribe Cynaroidew. A glabrous thistle-liket herb with reddish orange 
flowers. Stems about 2 ft. high, much branched above. Leaves sessile, oblong lanceolate, with 
serrate aculeate edges or nearly entire. Flowers in large compact heads; outer involucre bracts 
leafy, ovate oblong, constricted above the base, entire or spinulose, inner bracts narrower. Florets 
tubular, hermaphrodite or a few of the marginal ones sterile, tube slender, limb oblong. Anthers 
sagittate at the base. Achenes 4 in., smooth, obovoid, truncate at the top, obliquely 4-angular, 


with four projecting ribs. 


The product for which the safflower plant is mainly cultivated is the beautiful pink 
dye yielded by its flowers, which is familiar in the rose coloured turbans worn by the 
Marwari traders of Rajputana. But the seed is also of considerable value as an oil 
producer, yielding a bland clear oil, which is occasionally used to adulterate giz, and 
forming in its refuse an oil cake which is much appreciated by cattle. The foliage of the 
plant in ordinary cultivation is thickly armed with spines, but a smooth leaved variety 
known as muridia (or “shaved’’) is reported to be grown in the Azamgarh District. 

Safflower cultivation is almost entirely concentrated in the Meerut Division, which 
contains 89 per cent. of the total area under it in the 30 temporarily settled N.-W. 
Provinces Districts. Next to Meerut its cultivation is most extensive in Rohilkhand, 
which contains, however, only 5 per cent. of the total area, and in no other Division does 
the area exceed 3 per cent. of the total. The reason for this unequal distribution lies 
principally in the fact that the demand for the dye is almost solely from Rajputana, 
and until lately has been met entirely through the market of Dehli, and it is there- 
fore in this neighbourhood that its cultivation has been stimulated. The District 
which is most closely connected with Dehli is Bulandshahr in the Meerut Division, 
and this contains 91 per cent. of the area under safflower in this Division, and 81 
per cent. of the total area in all the temporarily settled N.-W. Provinces Districts. 
Without doubt, however, the light soil of the Meerut Division is specially suited to it, 
and that safflower is considerably affected by local differences is proved by certain partic- 
ular villages having obtained a name for the peculiar excellence of the dye their soil 
produces; amongst these may be mentioned Ganeshpur in the Meerut and Sankni in the 
Bulandshahr District. Since safflower does not form a separate heading in the annual 


* References :—Boiss. Fl. Orient. iii. 709 ; Clarke Comp. Ind. 244; Hook. Fl. Ind. iii. 386 ; Roxb, Fl, Ind. iii. 409 ; 
Powell Punj. Prod. 355 ; Drury Useful Pl. of Ind. 116. 

+ High cultivation reduces its spiny character as in the case of the bengan (Solanum Melongena) and many other plants 
which in their wild state are very prickly. Mr. C. B. Clarke believes that C. oryacantha, Bieb., indigenous in the Punjab, may 


be the wild original of saftlower. 
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crop returns, the available statistics of its area are by no means accurate, since they were 
only collected as a special measure in a single year (1881-82), and only include that por- 
tion of the area which was covered by (a), safflower alone ; (4), safflower and carrots; and 
(c), safflower and cotton, excluding the large area on which it is grown mixed with barley 
or gram. The returns indicate that the area thus cropped in the 30 temporarily settled 
N.-W. Provinces Districts extends to between 17,000 and 18,000 acres, only 38 per 
cent. of which are irrigated. 

The area on which safflower is sown alone constitutes but a very small portion of 
the total. Itis most commonly sown in gram fields,—generally disposed in lines like rape 
or linseed,—but also very frequently accompanies carrots, and in this combination forms 
a crop very commonly met with on small plots in the vicinity of wells. It is also occa- 
sionally sown in cotton fields in the course of the last weeding they receive, since the 
cotton harvest is, as arule, well over before the safflower plants begin to reach maturity. 

As has been already pointed out, safflower appears to prefer a light soil, although it 
will grow on almost any land which will bear a crop of gram. If it be grown with 
carrots it reaps the benefit of a good manuring which they almost invariably-receive, but 
it is rarely given manure on its own account, nor when grown, as most commonly hap- 
pens, with barley or gram. 

It is sown early in October, preferring a date alittle later than that for carrots, and 
a little earlier than that for gram. It commences flowering in February, and picking 
continues from then till the end of March, its seeds ripening in April. In the rare in- 
stances of its forming a sole crop its seed is sown at the rate of 10 or 12 seers to the 
acre. When mixed with another crop it is usually disposed in lines, and the amount of 
seed used in this case varies of course with the caprice of the cultivator. The method of 
cultivation followed is precisely similar to that of the ordinary rabi crops. Safflower is 
dependent for its irrigation as for its manure on the character of the crop with which it is 
associated. If this be carrots it receives as ‘many as four or five waterings, but if barley 
or gram it is generally left to make shift without any at all. 

The dye for which the plant is cultivated resides in the small orange coloured florets 
which issue from the teazle-like capitula or flower heads. The florets commence appear- 
ing in February, and are carefully picked every two or three days, the remuneration 
for picking being commonly paid in kind at the rate of ;'gth of the produce. When 
dry they are as a rule sold to the travelling agents of merchants in the Rajputana or 
Calcutta trade, the usual price being from 2 to 3 seers per rupee. The subsequent 
treatment of the florets depends on their being destined for export as the safflower of 
commerce or for local consumption. In addition to the pink dye to which the florets 
owe their value, they contain a yellow pigment which must be extracted before they can 
be used in dyeing. In the case of the safflower of commerce, this extraction is effected 
by crushing the florets either with a pestle or in kneading them with the feet while a 
stream of water is allowed to run over them, and pass through a strainer. In this 
manner the yellow colouring is washed out of the florets, and the process is persevered 
with until the water runs off clear. The florets are then made up into round flat cakes 
and, when dried and pressed, are ready for market. 

When safflower is intended for dyeing in this country the extraction of the yellow 
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pigment forms merely a preliminary process in the art of dyeing, and is not held 
necessary in order to prepare the florets for sale in the market. The method in which 
the extraction is effected is similar to that described above. 

The yellow pigment of safflower is readily soluble in water, but safflower red (or 
earthamin) needs the presence of an alkali as a solvent. The yellow pigment (or piyan) 
is, as a rule, considered useless, but is occasionally used as a base on which the more 
valuable red dye is applied. So soon as its extraction has been completed an alkali is 
mixed with the florets, the ash of the Jdjra (Penicillaria spicata) or of the chirchira 
(Achyranthes aspera) being used for this purpose where possible, since they contain a 
large proportion of potash. Impure carbonate of soda (sajjz) is not uncommonly used in 
the proportion of half chittack to a seer of florets. The alkali is well mixed with the florets 
and the mixture rubbed into a paste, which is placed over a cloth strainer and readily 
yields a deep red pigment to a stream of water poured over it. The safflower is washed 
three times in this manner, each time with water in the proportion of 2 seers (= 2 quarts 
nearly) to a seer of florets, and three tinctures of different strength and quantity are 
obtained. Cloth is dyed by being immersed in the tincture and dried, the depth of the _ 
shade depending on the number of times this process is repeated. Carthamin is precip- 
itated by an acid, and acidulated water is often used to fix the colour on the cloth. 

The picking of the florets does not prevent a crop of seed, since the embryo seed is 
not detached with the flower, and is, as a rule, fertilized before the flower is picked. The 
use of the seed as an oil producer and as food for cattle has been already noticed. In 
some Districts (e.g.. Cawnpore) the seed is made over to the professional oil presser 
(¢élis) for extraction of the oil. In others (e.g., Azamgarh) the oil is extracted by the 
cultivator, not by pressure but by a process somewhat resembling distillation. “An 
“earthen vessel is sunk in the ground and on its mouth another vessel is placed, in the 
“bottom of which a small hole is pierced. In this upper vessel the seed is placed, and 
“yound the outside of it a fire is kindled. As the seed is gradually roasted the oil 
“exudes from it and drips into the lower vessel ””—(Azamgarh Settlement Report.) 

Lightning is popularly supposed to do great injury if it occurs while the heads 
are in flower, and the plants are reported to suffer occasionally from the attacks of an 
insect known as the d/, the scientific name and affinities of which have not been as- 
certained. 

The cost of cultivation of an acre of safflower grown alone may be put at Rs. 15-2, 
allowing Rs. 13-10* for tillage, sowing, irrigation and rent, and Rs. 1-8 for the cost of 
picking. 

The average outturn of dry florets per acre of safflower sown thickly amongst 
carrots may be put at 30 seers worth about Rs. 15, with 5 maunds of seed worth Rs. 5 
more. The value of the dry florets would be much higher were it not possible to grow 
safflower as a subordinate crop, without much damage to the crop with which it is asso- 
ciated. In other words its price is not so much regulated by its cost of production as 
by the loss which its mixture occasions to a crop of barley, gram or carrots. 


* Assuming that the cultivation is on a par with that of irrigated barley, (see page 11.) 
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Area. Statistics of the area under safflower are only possessed for the 30 temporarily set- 
tled N.-W. Provinces Districts, and these too of a very imperfect character, since they 
are only for a single year and merely relate to that portion of the area on which safflower 
was grown which was not included under any of the major heads of the annual crop 
returns. ‘The figures therefore only serve to indicate the area under (a), safflower alone ; 
(0), safflower and carrots; and (c), safflower and cotton, and do not include the extensive 
area on which it accompanies gram or barley. 


l Benares 
Division 
ara including 
Meerut Rohilkhand Agra aa J Azamgarh, Jhansi Total 
Division. Division. Division. re ut ng Gorakhpur Division, ss 
Distiet. and Basti 
eee Districts 
only. 
acres. acres. acres, acres. acres. acres, acres, 
Irrigated, aie 6,150 38 55). 42 269 12 6,566 
Unirrigated, ... 9,338 784 116 382 132 9 10,756 
Total, ... 15,4838 822 171 ie 401 21 17,322 
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[Vide Plate XIV.] 


ENGLISH, sugar-cane; VERNACULAR, ikh, ikhari (in Western Districts), ukh, ukhari (in Eastern 
Districts), nai shakar (Persian). 


Natural order Graminew, tribe Andropogonee. <A large perennial grass. Stems many, 6-12 
ft. high, thick, solid, jointed, polished, yellow purple or striped ; lower internodes short with fibrous 
roots above each joint. Leaves very large, crowded, lower ones soon falling off ; ligule short, entire ; 
sheaths about one foot in length, striate, smooth or with mealy pubescence ; blade 3-4 ft. long and 
from 14 to 2 inches in breadth, acute, smooth on both surfaces, margins minutely serrulate, ciliate 
at the base ; midrib prominent beneath. Panicles large, compound, drooping, feathery, of a 
greyish colour. Spikelets small, very numerous, 1-flowered}, arranged in pairs on alternate sides of 
the long slender panicle branches, one stalked and the other sessile, each enveloped in an involucre 
of long white silky hairs ; glumes 2, nearly equal, lower 2-nerved and ciliate towards the apex, 
upper 1-nerved ; outer pale wanting, inner shorter than the glumes. Lodicules 2, free, truncate, 
lobed. Stamens 8; anthers linear, oblong. Ovary smooth; stigmas 2, densely plumose, purple. 


Fruit not known. 


The varieties of sugar-cane are very numerous, and as their names vary greatly in 
different Districts, it is a matter of some difficulty to identify them. A broad sub- 
division may be made into edible and non-edible cane, the former being grown for 
human food in the raw state and eaten as a sweatmeat, while the latter is intended 
for the production of sugar. dible cane is, as a rule, much the thicker, softer, and 
juicier of the two, and is grown with very high cultivation. Its principal variety is 
the one known as paunda, which is supposed to be a recent introduction from the 
Mauritius. In the Dehra Din District panda is used for sugar making, but elsewhere 
it is grown merely as a sweetmeat. ‘The most distinct varieties of non-edible cane are 
(1), a tall soft cane growing as high as 10 feet, requiring good cultivation and yielding 
a large proportion of juice (dékchan in Rohilkhand, darokha in Cawnpore) ; (2), a shorter 
and rather harder cane not often more than 5 or 6 feet high, yielding less but richer 
juice than the above (agholi, matna); (3), a hard tall reddish cane of poor quality much 
grown in damp localities without irrigation (chim); (4), a dwarf white hard cane yield- 
ing more juice than chin, but resembling it in being grown on second-rate land (dhor). 
The two first varieties are delicate and require a rich well manured and well irrigated 
soil, the two latter yield a crop with much less care and expenditure, and suffer much 


less from flooding in the rainy season. 
The total area under cane in the whole of the N.-W. Provinces and Oudh, may 


* References :—Roxb. Fl. Ind. i, 287 ; Kunth Enum, Pl. V. 884; Bentley and Trimen Med, Pl, 298; Drury Use- 


ful Pl. of India 371. 
t Many authors describe the spikelets as 2-flowered. Roxburgh (l.c.) says “ Flowers hermaphrodite, in pairs ; one 
sessile, the other pedicelled.” The question may depend therefore as to whether the pair of 1-flowered spikelets is looked upon 


as a 2-flowered spikelet, or composed of two 1-flowered spikelets, 
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be assumed as 94 lakhs of acres, amounting to 2°5 per cent. on the total cropped area, 
and 4°8 per cent. on the area under kharif crops. Its cultivation is greatly restricted to 
certain well marked localities. The natural home, so to speak, of the cane is the strip 
of damp country underlying the hills which comprises a large portion of Rohilkhand, 
Oudh and the Benares Division. Here it is often grown without irrigation. But 
the increased facility for irrigation afforded by canals has led to a great extension of its 
cultivation in the drier districts of the Ganges-Jumna Dodb, notably in the upper portion 
of the Meerut Division, where it now forms one of the principal staples. It is also 
grown very largely in the Districts of the Benares Division which lie between the 
Gogra and Ganges, where water is near the surface and irrigation from wells and tanks 
is much practised. South of the Jumna its cultivation is almost unknown, although 
the occurrence of numerous disused stone sugar-mills in the villages of this tract gives 
some ground for supposing that it was once one of the local crops. The percentage of 
sugar-cane to the total cropped area in the temporarily settled Districts of the N.-W. 
Provinces is shown by Divisions below :— 


Benares Divi- Kumaun 
eu enepee sion, including Division, 
Meerut Rohilkhand Agra azcludin y Azamgarh, Jhansi including 
Division. Division. Division. Tan ao Basti and Division. Tarai 
District Gerace District 
*  |Districts only. only, 
Percentage of area 
under cane to to- 
tal cropped area, 34 4:4 1:2 z 34 Pil 16 


A striking fact in connection with the extension of sugar cultivation in the Meerut 
Division is its restriction to the three Northern Districts of Saharanpur, Muzaffarnagar 
and Meerut, although canal irrigation is equally abundant in the two southern Districts 
of Bulandshahr and Aligarh. The explanation lies in the large extent of indigo cultiva- 
tion in these two latter Districts, which has as yet kept the sugar-cane completely in 
the background. 

This is shown below :— 


Saharanpur. Muzaffarnagar. Meerut. Bulandshahr. Aligarh, 
Percentage on total cropped 
area of— 
Area under cane, Hot 3°5 6:4 6:3 11 2 
A » indigo, AGE 1 2 8 4:5 4:4 


The sugar-cane season comprises, roughly speaking, a whole year. Sowing com- 
mences in February, and the harvesting of the previous year’s cane is not concluded 
till very shortly before this. If, however, cane is to be classified with other crops it must 
be ranked with those produced in the kharif season, since it is on the warmth of the 
summer months that its growth principally depends. 
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A cane crop is, as a rule, preceded by a whole year’s fallow, the land not having 
been occupied in either kharif or rabi preceding. Occasionally, chiefly in the sub- 
Himalayan tract, it follows a kharif crop of rice or pulse, when it is known as sharik 
as opposed to pural or fallowed cane, and its produce is estimated to be decreased 
by ith to 4rd. Now and then it is even sown immediately after a crop of gram on 
land which has not been allowed even a half year’s fallow, but this is rare. The rents 


‘charged for cane in the Sitapur District are Rs. 10-12, Rs. 9-9, Rs. 8 and Rs. 6-12 


per acre according as it is grown aftera year’s fallow (puralz), after rice (dhankert), after 
autumn pulse (masert), or after gram (charreri). But these are exceptional cases, and 
the rule for the Provinces is that cane requires a year’s open fallow; land lying fallow 
for cane is known as pandra. 

A crop of melons or onions is occasionally gathered off a cane field, being planted 
on the ridges of the irrigation beds, and being off the ground before the canes have 
made much progress. Hemp and castor are frequently grown as a border, but beyond 
this no subordinate crops are ever mixed with the cane. 

Sugar-cane land is usually good loam or light clay, and is invariably manured except 
in tracts such as the Himalayan Tarai and the old bed of the Ganges in the Etah District, 
where the ground is saturated with moisture, which is made to supply the place of both 
manure and irrigation. The weight of manure applied per acre varies between 150 and 
200 maunds. In the Shahjahanpur and Muzaffarnagar Districts it is the custom to 
apply the whole of the available manure to the cane fields, and the manured fields are 
therefore not collected in a belt round the village site, as is usually the case, but scattered 
at intervals over the village land. From Fatehpur the practice of herding cattle at 
night on cane fields is reported. The manure is applied shortly before sowing and well 


‘intermingled with the soil by frequent ploughings. 


Ploughing commences with the rains, and is continued in as opportunity offers till 
sowing time. During November the land is allowed a rest, it being considered unlucky 
to plough in that month (Bareilly), possibly because it may encourage the germination 
of weeds, many of which are seeding then. The number of times to which cane land 
is ploughed is occasionally as many as 25, and averages about 12 or 15. 

Cane is propagated by cuttings or layers and not from seed. The cuttings are 
made either from the upper portion of the cane, which is of but little use for sugar 
making, or from the whole cane, and must be always long enough to include two inter- 
nodes, 7.¢., three nodes or joints. The young canes are produced from buds which spring 
from the nodes under artificial stimulation, and with an eye to this the seed canes are gener- 
ally kept for some days buried in damp earth, and sometimes even soaked in water for 
12 hours before sowing (Allahabad). ‘The following graphic description of the process 
and ceremonial of cane sowing is taken from Mr. Moen’s Report on the settlement of 
the Bareilly District :—‘ An ordinary plough which has been appeased with sacrificial 
“ offerings of turmeric and rice, and decorated with the ti4a (forehead mark) in red 
“earth strikes the first furrow. This is followed in the same furrow by a second, with 
“mould board attached to widen and deepen the furrow, behind this comes the sower, 
“wearing silver ornaments with a necklace of flowers round his neck anda red ¢éa on 


“his forehead. He is usually well fed with ghi and sweetmeats before commencing. 
I 
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“THe is called the ‘elephant’ (Aathi). He throws the bits of cane into the furrow 
“immediately behind the second plough at intervals of about a foot. Behind the 
“¢elephant’ comes a second man, called the ‘crow’ (Aawa), to pick up the bits which 
“have not fallen into the furrow, and to put them in properly. There is occasionally 
‘a third man, called the ‘donkey’ (gadha) who accompanies the ‘elephant’ with a 
“basket of cuttings and supplies them as they are wanted. It is considered a very 
« favorable omen if a man on horseback comes into the field when the sowing is going 
“on. After the sowing is completed all who have been engaged in the work repair 
“to the house of the cultivator of the field and are treated to a good meal.” The assist- 
ance or at least encouragement of half the village is a common result of this latter 
custom. 

The cuttings are covered with earth by a third plough following the sower, and, 
since the rows should be at least a foot apart, it is usual to strike two or three blank 
furrows between the one in which the seed has fallen and the one next sown. The 
amount of seed used per acre is about 20,000 cuttings, which represent some 3,000 to 
5,000 canes. 

Cane is occasionally ratooned, 7.e., allowed to spring up from the roots of a previous 
crop, in which case the juice is said to be richer than in the first year, but only 3 to $rds 
as much in quantity. 

On a comparatively small area cane can, as has already been noticed, be grown 
without irrigation at all, and over a great portion of Rohilkhand the ground often con- 
tains sufficient natural moisture in February to enable sowing to take place without a 
previous watering. But as ageneral rule this previous watering is required, and between 
sowing time and the commencement of the rains waterings are necessary, which vary in 
number from three or four in the Meerut Division, to eight in the drier Districts of the 
lower Doaib. Occasionally a watering is given in October or November if the rains have 
ceasedearly. It may be mentioned that 4hari water, z.e., water impregnated with nitrates, 
is harmful to cane, seriously affecting the quality of the juice. In the few localities where 
cane is grown in Bundelkhand, a practice (called pa/war) prevails of economizing water 
by covering the ground to a depth of 6 inches with grass and leaves, so as to prevent 
the rapid evaporation of moisture. 

Two weedings are generally given, but they play an unimportant part compared 
with the frequent hoeings which are an essential feature in cane cultivation. The hoeing 
is performed with a small pickaxe, the earth between the rows of canes being thoroughly 
stirred to the depth of 6 or 9 inches. The first hoeing should take place when the 
young shoots appear above ground, and from that time to the commencement of the rains 
it should be hoed at least three times. When the rains have once set in the crop may 
be left to shift for itself, and will effectually stifle any weeds which may attempt to com- 
pete with it. 

Cane cutting nominally commences with the Deothan festival, which falls on a date 
varying in the solar calendar, but generally about the beginning of November. But 
practically it is generally delayed till a month later, and the cultivator has completely 
finished his rabi sowings. The delay is an advantage in one respect, since the juice of 
canes cut early in the season, though more abundant, is much less rich in crystallizable 
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sugar than that of canes cut in January and February, and it is probable that it is due 
more to the slowness of the sugar crushing process than to any other consideration that 
cane cutting commences so early as it does. The instrument used for cane crushing is 
known as the /o/hu, and consists essentially of a large wooden or stone mortar in whicha 
huge wooden pestle is made to revolve by the traction of a pair of bullocks. The pestle 
is in a slanting position so as to roll round the sides of the mortar as it is turned, and it 
is kept in its place by being connected by a long upright with one end of a flat hori- 
zontal beam, the other end of which abuts upon and slides round the base of the mortar. 
The cane is cut up into short strips, which are placed in the mortar and are crushed by the 
pestle us it rolls over them, the juice running down into an earthen jar. Working night 
and day a Zolhu will not press more than 13 acres of cane in a month, and it is dangerous 
as well as inefficient, since a sudden breakage of the pestle often results in the injury, 
if not death, of the bullock driver below, and the fingers of the man who fills in the 
cane are often crushed beneath the pestle. A portable iron roller mill (patented by 
some English Zemindars in Behar) is rapidly attaining such popularity as to encourage 
the belief that in a few years it will altogether supplant the /o/hu in some parts of the 
Provinces. It can be worked by a single bullock, and saves the labour of at least one 
man, since the canes have not to be cut up into pieces but are pressed whole. When 
to this it is added that the juice which it delivers is far purer and cleaner and yields 
sugar worth almost 25 per cent. more than that made from juice expressed by the Lolhu, 
it is no matter for surprise that within the last few years over 15,000 have been sold in 
these Provinces and Behar, and that the supply is not equal to the demand. 

The boiling of the juice follows on the pressing with as little delay as possible, 
since fermentation rapidly sets in from exposure to the air. The process of boiling and 
concentration varies according as its result is to be yirh, shakar or rdb.  Gurhisa compost 
of sugar crystals and uncrystallized syrup boiled till of a sufficient consistency to be made 
up into soft balls or cakes (heli or chakki). Shakar is formed when the boiling is a 
little more prolonged and the mixture of crystals and syrup is violently stirred while 
cooling, when its colour becomes lighter and it crumbles into small pieces. In rad making 
the boiling is not so prolonged, and the result is syrup containing masses of crystallized 
sugar embedded in it. Guirh and shakar are for human consumption as they are, but rad 
only represents the first stage in the manufacture of crystallized sugar. With gird and 
shakar the object is more to obtain a good colour than good crystallization, while the 
value of rdé entirely depends on the proportion of crystals which it contains. Hence 
the boiling process for gérh and shakar is, as a rule, much rougher than when rad is 
manufactured. 

The boiling apparatus consists of a furnace excavated in the ground, over which 
one or more iron pans are set. If the boiler is supplied from only a single folhu, as a 
rule one pan is used, while if two or more folhus are used the number of pans is often 
increased to four or five, which are of different sizes and are placed in order, the largest one 
furthest from the feed end of the furnace, and the smallest one immediately over it. 
In this form the boiling apparatus is very similar to that formerly used in the West 
Indies. The use of a row of pans on this principle effects a great saving of time, and 
also perhaps enables tae manufacture of better sugar, though this is by no means proved. 

12 
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The juice is collected in the large pan where it is allowed to simmer slowly; scum rises 
to the surface, the formation of which is sometimes assisted by the addition of alkali 
(carbonate of soda) which promotes the coagulation of albuminous matter, or of milk, 
or the sticky juice of the edible Hibiscus, which in becoming coagulated collect and 
bring to the surface a good deal of impurity. From the large pan the juice is baled 
into the one next it, and so on from pan to pan down the series, becoming more concen- 
trated in each transfer until it is finally worked up into sugar in the last and hottest pan. 

The preparation of sugar from 7dé is not properly speaking an agricultural process, 
and needs therefore no notice in this account. It may be briefly mentioned that the 
process substantially consists in draining the uncrystallized molasses away from the sugar 
crystals. This is effected in the Western Districts by pouring the 7dé into cloth bags 
and subjecting it to pressure, in which way about half of the molasses are strained off, 
and then placing the semi-pure result (called putri in the Western, and shakar or asséra in 
the Eastern Districts) in wicker crates, and allowing the molasses to filter slowly down, 
this filtration being assisted by a covering of the water weed known as siwdr (Hydrilla 
verticillata), the moisture from which slowly filters downwards and washes the crystals 
clean. The European process of “ claying ” was on exactly the same principle. The flow- 
ry whitish sugar which results is known as hacha chini or khdnd, and is made over to 
the halwais for final refining. 

The following diagram shows the average outturn per cent. of cane of each of the 
products mentioned above :— 


100 of cane. 
| 
50 of juice. 
| 
18:0 of gurh, bheli or 
compost. 
175 of shakar. 19:5 of réb. 


| 


13:0 putri or . 
assara 6:5 shira or molasses. 
(semi-drained). 


6:5 chini, khand 
or shakar. 6°5 shira or molasses. 


Of the sugar exported from the Meerut Division, 98 per cent. is in the form of garh 
or shakar, but only 44 per cent. of that exported from Rohilkhand, the balance (56 per 
cent.) consisting in chini or khdénd, the product of rd. This difference illustrates some- 
thing more important than a dissimilarity in local custom or even in quality of cane, for 
it represents a material difference in the distribution of the profits of sugar cultivation 
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between cultivator, landlord and capitalist. When a cultivator manufactures his own 
sugar he nearly always makes gird or shakar, and rab is, as a rule, only made by profes- 
sional sugar-boilers or ‘hansdris, with juice which they purchase from the cultivators. 
These purchases are all negotiated, like those of indigo factories and the Opinm Depart- 
ment, by means of advances, and the system has so important a bearing on the agricultural 
condition of a large portion of the Provinces, that it may not be out of place to quote 
here some remarks on its working, written by Mr. Moens when Settlement officer of the 
Bareilly District :— 

“The bargains for juice commence in May, and are usually all concluded by September. The price per 
“100 kacha maunds of juice is agreed on between the parties, and the amount of advances per bigah 
“to be made by the merchant or khansdri. A bond is then executed by the cultivator, specifying the price 
“ per 100 kacha maunds of juice, the amount of advance, and the rate of interest; which is usually 1 per 
“cent. per month ; occasionally, however, Rs. 2 and even Rs. 2-8 per month is charged. The field of cane- 
‘is hypothecated as security for the advance, and there is a condition usually added by which the cultivator 
“pinds himself to repay 14 times the amount of advance, if he sells the juice to any other party, or works 
“it up himself into girh. As soon as the bond is executed the cultivator receives Rs. 5 per bigah down in 
“cash, and a promissory note for the remainder, to be paid when his November, December and February 
‘instalments of rent fall due. Ag soon as the sugar boiling is over the accounts between the khansdri and 
“cultivator are made up, the latter being credited with the amount of juice received at the price specified in 
“the bond. If, as is usually the case, a balance remains against the cultivator, he is charged interest at 1 
‘* per cent. per month on the balance from the date of the execution of the bond, and the total sum due is 
‘deducted from its advances in the next year. Though convenient in one way to the cultivator, as giving 
“him the command of a few rupees just when he wants them to pay his rent, yet the system is ruinous to 
‘him in the long run. Once in debt he can hardly ever extricate himself, for then the price of the juice in 
“ future is always fixed by the £hansdri below the market price, and the rate of interest is raised. The cul- 
“ tivator must consent or be sued in the Civil Courts for the balances due, sold up, andruined. Ihave known 
“as low a price as Rs. 16 per 100 kacha maunds entered in the bonds, when the ruling price in the open 
“ market was Rs. 26 and 27. I have known in the same year, at the same time, and in the same village, one 
“ cultivator get only Rs. 21, and another Rs. 28 for the 100 kacha maunds. The system is profitable to the 
“ zemindar, who has a good security for his rent, for he will not allow the cane to be cut until his demands 
“Care satisfied, and the khansdri must see that the rent is paid or he will be a heavy loser. Besides this the 
“ zemindar often acts as the distributor of the advances, taking so much per cent. from the khansari and the 
“cultivators. In the long run therefore, the extension of the advance system can not be considered to have 
“been productive of any real benefit to the district, as it has tended to render the cultivator less independent 
“and to have increased his indebtedness.” 

In the sugar districts of the Meerut Division on the other hand the rule is for 
the cultivator to boil his own cane juice, and add the profits of manufacture to those of 
cultivation. It is generally assumed that the cultivating classes of these districts are 
the most prosperous in the Provinces, though their prosperity may be perhaps bought 
by a loss in the total value of the produce. 

The most serious injury to cane grown on low lands results from being flooded 
in the rainy season, and large areas of cane may often be seen during the cold weather 
reduced to a mere snipe cover by the overflow of the tank or river on whose banks they 
are situated. Cane also suffers at times from the attacks of caterpillars, one kind called 
kanswa in the Meerut District, attacking the young shoots, and another known as s7/a1, 
the full grown plants. Jackals are also fond of sugar-cane, and do a great deal of 
injury, especially to the softer varieties, unless the fields are watched at night. 

The average cost of growing an acre of cane is shown below :— 
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Outturn. 


Area. 


Trade, 


SACCHARUM OFFICINARUM. 


RS. A. P. 

- Ploughing (twelve times), tie ase ogi tee wow 9 0 0 
Clod crushing (six times), ee eve son 55 w». 012 0 
Seed (4000 canes), «se eos tee a eve - 814 0 
Sowing (three ploughings and three men), ote oe seep 14 tO 
Weeding (twice), Sos eee ae Ac ses «2 4 00 
Hoeing (three times), ... sie ose oa Boo ee vo) OmEO 
Watching, ... eee ose eae oe Phe “aes 2 40 20 
Cutting, 2 8 40 
Total, - 34 8 0 

Manure (200 maunds), am ae a8 dee ee ‘6 0° 20 
Irrigation (seven times), se oes are aes ». 12°5 0 
Rent, ace vee ae Goo) ACC rae -- 10 0 0 
Grand Total, -.. 62 13 0 


The average cost of making a maund of gir has been proved to be Rs. 1-6, so 
that assuming an outturn of 30 maunds, the manufacturing expenses will amount to 
Rs. 41-4. Adding this to the cost of cultivation we obtain Rs. 104-1-0 as the cost of 
producing 30 maunds of girth. 

The average outturn of irrigated cane calculated in semi-dried compost (or girh) 
may be taken as 30 maunds per acre in the Meerut, Rohilkhand, Lucknow, Rai Bareli 
and Benares Divisions, 24 maunds per acre in the Sitapur and Fyzabad Divisions, 
and 20 maunds per acre in the Agra and Allahabad Divisions. For the small amount 
of cane grown in Bundelkhand, an outturn of 18 maunds an acre would be a high aver- 
age. Ifrd is made instead of girh, the outturn will be about 8 per cent. more than 
this, and if shakar be made about 3 per cent. less. 

The average area under sugar-cane in the 30 temporarily N.-W. Provinces Districts 
is shown below by Divisions, being calculated on the returns for 1878-79, 1879-80 
and 1880-81 :-— 


Benares a 
Division, umaun 
prays including Divan, 
Meernt |Rohilkhand| Agra a 4,2 |Azamgarh,| Jhansi | including 
Division. Diicea: Diviion. pee Bigtahd Division. Tarai Total. 
aunpur |Gorakhpur District 
District. | Districts only. 
only. 
acres. acres. acres. acres, acres, acres, acres. acres. 
Irrigated, we eve | 1,50,531] 94,280] 41,260] 23,590] 118,744] 1,407 853] 4,30,665 
Unirrigated, ... «| 24,103] 1,06,157/ 12,144) 1,061] 32,888 44} 2,189] 1,78,586 
Total, ..- | 1,74,634| 2,00,437] 53,404] 24,651) 1,51,632 1,451 3,042) 6,09,251 


The area in Oudh and the 5 permanently settled N.-W. Provinces Districts is 
returned as about 33 lakhs of acres, bringing up the total Provincial area to between 
9 and 10 lakhs of acres. 

The net exports of sugar by rail during the last three years are shown below :—- 
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SACCHARUM OFFICINARUM. 


MAUNDS. RUPEES. 
Net export. 
1878-79. 1879-80. 1880-81. 1878-79, 1879-80. 
(net imp.) 
Drained, (chini and khand,) ... 1,78,058 1,72,363 13,933] 32,05,044) 24,52,184 
(net exp. 
Undrained, (girh and shakar,) 7,583,080] 19,14,840) 23,02,945) 52,71,560) 1,22,80,012 
Total, 9,31,188) 20,87,203) 22,89,012) 84,76,604 1,47,32,196 
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1880-81. 


(net imp.) 
1,38,574 


(net exp.) 
1,59,47,951 


——— eee 


1,58,09,377 


Lzplanation of Plate XIV. 


Entire plant (4 nat. size), 
Leafy offset (reduced). 


Rhizome, 

Branch of inflorescence, 
A pair of spikelets, 

A stalked spikelet, 


NoaPrponwh 


Piece of matured stem, ; 
nat, size 


enlarged. 


8. 
9. 
10. 
11. 


The pale, 
Lower glume, 
Upper glume, 
A Flower, 


much enlarged. 


Figures 5-11 copied from Plate 298 of Bentley and 
Trimen’s “ Medicinal Plants,” 
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Distribution. 


PAPAVER SOMNIFERUM,  Linn.* 


[ Vide Plate XV.] 


ENGLISH, poppy, (product opium) ; VERNACULAR, posta, (product afim.) 


Natural order Papaveracer, tribe Papaveree. An annual herb with a much-branching yellow 
root. Stems branched, 2-4 ft., erect, cylindrical, solid, smooth or with a few bristly hairs, pale 
green, covered over, as also the leaves, with a whitish bloom which is easily rubbed off. Leaves close 
together, alternate, sessile, shining, smooth or with a few scattered bristles underneath ; lower ones 
about 6 in. long, oval-oblong, deeply lobed, and with the lobes coarsely dentate ; upper ones 8-10 
in. in length, ovate-oblong, cordate, amplexicaul, less deeply lobed but with larger teeth, the teeth 
with hard white points, dark green above, paler on the underside ; midrib and veins prominent. 
Flowers large, solitary, erect, on long peduncles ; buds ovoid, drooping. Sepals 2, broad, leaflike, 
falling off as the flower expands. Petals 4, large, fugaceous, the two outer ones much broader and 
overlapping the other two, pure white (in the cultivated plant) or tinged with violet and with a purple 
basal spot. Stamens numerous, inserted in several rows beneath the stalk of the ovary ; filaments 
fiat, white ; anthers attached by their base, pale yellow. Ovary nearly globular, supported on a dis- 
tinct stalk (gynophore), smooth, 1-celled, with numerous narrow placente projecting from the walls 
almost to the centre ; ovules very numerous, scattered all over the placentz ; stigma sessile, peltate, 
with many oblong obtuse rays spreading over the top of the ovary. Fruit nearly globular, or 
depressed at each end, 1-8 in. in diameter, dry and brittle, yellowish brown with black specks, de- 
hiscing by small openings under the stigma ; placenta dry and papery, reaching about half way to 
the centre. Seeds many, small, reniform, white or black, sharply reticulate ; embryo curved. 


Native cultivators distinguish several varieties of poppy, there being as many as 
four grown in the Azamgarh District, differing but little in outward appearance, but con- 
siderably in the amount and quality of the opium they produce. The varieties grown 
in these Provinces are all of the white flowered kind, which is found better suited to the 
climate than the red or purple flowered kind extensively grown in Malwa. Apart from 
their colour the flowers of the red or purple poppy may be readily distinguished from 
those of the white poppy by having the margin of their petals fringed instead of evenly 
rounded. Occasionally red flowers may be seen in a poppy field of these Provinces, but 
they are as a rule eliminated as soon as they appear,—some say because they are apt. to 
prejudice the crop by attracting the evil eye, and others because their produce is inferior 
to that of the white flowers, and they should therefore be allowed no opportunity of 
hybridizing with them. 

Except in the hills of Jaunsar to the north of Dehra, the cultivation of the poppy 
is strictly prohibited unless on account of Government. In Jaunsar fields of poppy are 
to be met with up to 5,000 feet, the produce of which is wholly consumed locally or in 
the adjoining hill tracts under native rule. In the plains poppy cultivation has been 
restricted by Government to certain well defined tracts in order to render its supervision 


* References :—Hook. Fl. Ind.i. 117; Bentley and Trimen Med. Pl.18; Roxb. Fl. Ind, ii.571; W. & A. Prod. 
17; Voigt Hort. Suburb. Cale. 5; Powell Punj. Prod. 293 ; Drury Useful PI. 327. 
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easier, and hence its distribution is artificial, and is only partially dependent on natural 
qualifications of soil and climate. In the Meerut Division no poppy is grown down to 
Aligarh, the easternmost District, in which its cultivation commences. Some years 
ago its introduction was attempted in Saharanpur (and Umballa), but was subsequently 
abandoned. It is grown in all the Districts of Rohilkhand, but in insignificant quanti- 
ties, except in Budaun and Shahjahanpur, in which the area under it amounts respectively 
to some 8,000 and 10,000 acres. very District in the Agra Division also returns some 
opium cultivation, which is of very small proportions in the case of Muttra and Agra, 
but extensive in Farukhabad (21,000 acres), Etdéwah (13,000 acres), and Mainpuri (10,000 
acres). In the Jhansi Division opium cultivation is limited to the Jalaun District, 
but it is permitted in all the Districts of the Allahabad and Benares Divisions. The 
area is exceptionally large in Oudh and the Districts of the Benares Division, and the 
total Provincial area under opium amounts in ordinary years to at least 24 lakhs of 
acres, or to ‘6 per cent. on the total cropped area, and 1°3 per cent. on that portion of it 
under rabi crops. 

The system on which opium is grown for Government is not unlike that on which 
badni indigo is grown for an indigo factory. Every cultivator wishing to grow the plant 
must obtain a written license to do so, and receives at the same time an advance in cash 
of from Rs. 12 to Rs. 13 an acre, paid in two instalments, one, two months before 
the poppy is sown, and the second, one month after sowing. The whole of the produce 
is purchased by Government, at arate varying between Rs. 4-8 and Rs. Gaseer. Under 
these conditions one would have imagined that poppy cultivation would be extremely 
popular with the people, but it is tolerably certain that this is not the case, and that it 
is in many cases only the urgent need of cash to pay their kharif rent (in which the 
first instalment of opium advance is generally expended) that induces many men to 
undertake poppy cultivation at all. In some tracts its introduction has been resisted 
with extraordinary persistency. More than fifty years have passed since attempts were 
first made to extend its cultivation to the portion of the Allahabad District which lies 
north of the Ganges. The Settlement officer writes that-—-“ the people then assembled, 
“yooted up the obnoxious plant, and threatened excommunication to any member of the 
“tribe who should again attempt its culture. They are of the same mind still (1876). 
“T have often enquired the reason of this, but all the answer I can get is the ‘ panchayet 
“¢has interdicted it. Why this was done in the first instance, except from a spirit of 
“opposition to the powers that be, I can not imagine, and the cultivators either cannot 
“or will not tell.” The Deputy Commissioner of Partabgarh, an adjoining District of 
Oudh, writes—-“‘ Notwithstanding an increase in the area under poppy (from 181 acres 
“in 1860-61 to 1,289 acres in 1870-71), Tam by no means prepared to say that the cul- 
“tivation is particularly popular.” This is all the more inexplicable, since to an out- 
sider the terms on which opium is grown appear to offer many advantages. They afforda 
loan without interest, a certain market for the produce ata fairly remunerative price, and 
the opportunity of embezzling a small portion of the produce, which can be disposed of at 
alarge profit, since the Opium officials are entirely dependent on tables of average pro- 
duce in determining whether the whole produce is surrendered or not, and can exercise 
no really effective check. The Kachi was formerly the opium cultivator par excellence, 
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and owes his very name to the process of scraping the juice off the capsules (Aéchna), which 
is one of the most distinctive features in opium growing. The cultivation has now, how- 
ever, extended to Kurmis and Lodhas in equal proportion with the Kachis, and is gradually 
spreading to the higher castes, even Thakurs and Brahmins occasionally taking to it. 

In the hills of Jaunsar the opium season is from February to June, but in the plains 
it is from October to March, and the poppy may therefore be classed as a rabicrop. If 
grown on very highly manured land, it often follows a crop of maize or millet in the 
preceding kharif, which by exhausting some of the richness of the soil prevents all risk 
of the poppy running unduly to stalk and leaf. It is most commonly grown alone, but 
occasionally lines of spinach, cress, or safflower are sown amongst it, which are reported 
to be of service in attracting the attacks of insects which might otherwise injure the 
poppy plants. 

A strong loam is preferred, and the field invariably lies in the highly manured circle 
round the village, known as goind or gauhdni, receiving from 150 to 200 maunds of 
cattle dung to the acre each year. In Fatehpur the land is often manured by herding 
sheep or goats on it, the dung of which is supposed to be of peculiar value. The plants 
benefit greatly if they are irrigated from a well the water of which is impregnated with 
nitrates (t/ari), and as in the case of tobacco, the selection of a field for opium cultiva- 
tion is greatly dependent on the accessibility of any well of this description. Earth 
impregnated with saltpetre (noua mitti) is also extensively used, chiefly as a top dress- 
ing after the plants have come up (Mainpuri), in which manner too well rotted cowdung 
and ashes are often applied. | 

A finely powdered tilth is absolutely essential, and opium land is ploughed as many 
times as the cultivator has leisure for. 

The seed is sown in October, broad-cast, at the rate of about 3 lbs. to the acre, 
having been mixed with earth to assist in its even distribution, and the log clod crusher 
is then run over the ground. 

The ground is almost always prepared for sowing by a watering, and in the drier 
portions of the Provinces the plants are irrigated once in every fortnight or three weeks 
between germination and harvest time. In the Benares Division four or five waterings 
are generally sufficient. 

If the crop can be irrigated with water containing nitrates so much the better, but 
it is above all things important that the waterings should be timed exactly to the re- 
quirements of the plants, and opium cultivators in consequence are shy of the canal. The 
field is kept scrupulously free from weeds, at least three weedings being as a rule given. 

The plants make but slow progress during December and January, but with the 
commencement of warm nights in February they make very rapid growth, and are in 
full flower by the end of that month. The harvest commences by collecting the petals 
as they fall, or in gently detaching them when about to fall, since they are made into 
cakes (by being pressed together over the warmth of a fire), which the Opium Depart- 
ment purchases for packing purposes. When the capsules are full swelled, opium collec- 
tion commences by making small scratches or incisions in the rind through which the 
opium exudes. For this purpose an instrument is used called a cheni or naharni, which 
is practically a four toothed comb. It is often made of four small lancets bound to- 
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gether, and kept apart only by the thickness of the binding string (Azamgarh). The 
capsule is held in one hand while the comb is drawn down it from its head to the stalk, 
making four deep scratches. This is always done in the evening, and next morning a 
gummy juice is found to have exuded from the cuts, which is carefully scraped off with 
a little iron scoop, ashell, ora bit of bamboo, and placed in an earthenware vessel. This 
is the crude opium. ach capsule is lanced from three to eight times at intervals of 
two or three days, and at the end of the season is in this way decorated with parallel 
scores round its whole circumference. Only a certain portion of the crop is lanced 
each afternoon, so that the whole field takes two or three days to pass under the opera- 
tion, at the end of which a fresh start is made from the first lanced plot ; in this way 
continuous work is afforded to the cultivator and his family. When the juice has all 
been extracted the capsules are cut off, the seed which they contain selling for oil manufac- 
ture at a rather less price than rape commands at the time. The empty capsules are 
purchased by native druggists ( pansdris), since they are an exceedingly efficacious mate- 
rial for poultices and fomentations. 

Caterpillars occasionally do some damage, and it is with a view to attracting them 
elsewhere that such crops as lettuce are sometimes mixed with the poppy. An east wind 
during lancing time is exceedingly harmful, since the juice will not then exude properly, 
and this is the origin of the complaints most frequently heard from opium growers. 

The cost of cultivating an acre of poppy is given below :— 


RS. AS. P. 

Ploughing (eight times), - 6 0 0 
Clod oma a0 - 0 4 0 
Seed, ee 0 2 0 
Sowing, ee 0 3 0 
Making water iedes 0 3 0 
Watering (six times), .. 9 8 0 
Weeding (four ear » & 0 0 
Harvesting (8 coolies at 2 annas a Ants or 1 days), - 15 0 0 
*Manure (200 maunds; 2rds of cost), 4 0 0 
38 4 0 

*Rent (2rds of annual), ove eee ove tee - 10 0 0 
Total, 48 4 0 


The records of the Ghazipur Opium factory indicate that the receipts of standard 
opium from cultivators in the Azamgarh District averaged on 16 years, 9 seers per acre. 
That a certain amount of opium is, however, illegally retained by the cultivators, 
appears to follow from the startling difference in the consumption of Government opium 
in Districts where the poppy is and is not cultivated. During the year 1879-80, for 
instance, the sales of Government opium in the Moradabad District amounted to 2,369 
seers, whereas in the adjoining District of Budaun they amounted to only 387 seers. 
The key to the difference is found in the fact that the area under opium in Budaun 
was 7,944 acres, while in Moradabad it was only 19. ‘Taking consumption as propor- 
tional to population, Budaun to be on a par with Moradabad should have taken 1,858 


* Only rds of the cost of manure and of the annual rent are charged, since at least 3rd of each must be debited to 
the crop of maize which nearly always precedes opium in the kharif, 
. K 2 
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seers, and the differences between this and 387, that is to say 1,471 seers, or about °8 of 
a seer per acre, may be taken as the least possible amount of opium retained by cultiva- 
tors, making no allowance for any which may have been conveyed beyond the limits 
of the District, and very possibly lowered the consumption of Government opium in 
Moradabad as well. 

Ten seers of opium to the acre may, therefore, be accepted as the average outturn 
of crude opium for the Provinces. It may be mentioned that the outturn of manu- 
faclured opium from the Ghazipur factory in 1878-79 falls at the rate of a little over 
7 seers per acre under opium cultivation in that year, calculated as below :— 

Area returned for 30 N.-W. Provinces temporarily settled Districts in 


the fasli year 1286 (1878-79), acre boc odd wo. 1,49,998 
Oudh area (from Administration Report), 900 500 *80,371 
Estimate for the 5 N.-W. Provinces permanently settled Dicencte: 50c 30,000 


Outturn from Ghazipur factory 45,995 maunds = 18,39,800 seers. 


18,39,800 
2,60,369 


In addition to the opium about 5 or 6 maunds seed will be obtained to the acre, and 


about 20 seers petal cakes, which are purchased by Government at from 4 to 8 seers 
per rupee. 


= 7 seers per acre. 


The average area under opium during the last three years in the 30 temporarily 
settled Districts of the N.-W. Provinces is shown by Divisions below :— 


Benares 
Allahabad anon, Kumaun 
: Division, | including Division, 
Meorut: | | Bebiinand| aes excluding Azamgarh, Jhansi | including 
Division, | Division. | Division. pee ee Basti and | Division. ateyacd Total. 
District Gorakhpur District 
* | Districts only, 
only. 
acres. acres. acres. acres. acres, acres. acres. acres. 
ue sed, ees 193] 18,547] 50,730) 20,219) 48,833; 1,198]... | :1,89,715 
Unirrigated, ... ore 100 1,014 454 1,378 6,589 9,530 
Total, AG 293] 19,561! 51,184) 21,592) 55,422 1,193 G00 1,49,245 


Adding 1,00,000 acres on account of Oudh and the permanently settled N.-W. Pro- 
vinces Districts, the total average area is brought up to nearly 24 lakhs of acres. 


Explanation of Plate XV. 


J, Upper part of plant bearing a bud anda 3. Single sepal. 
young capsule, (reduced.) 4. <A Flower. Vat size. 
2. Flower bud, (nat. size.) 5. Vertical section of ditto. 


* Area under opium was above the average. 
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NICOTIANA TABACUM, Linn." 


[Vide Plate XVI.] 


ENGLISH, tobacco; VERNACULAR, desi, tambaku, surthi (when dried for chewing). 


Natural order Solanacee, tribe Cestrinee. Alarge rather coarse viscid annual. Stem erect, 
4-6 ft. high, not branching, round, solid. Leaves numerous, alternate, the lower ones large, occa- 
sionally attaining the length of 2 ft., stalked, oblong or ovate-lanceolate, acuminate, upper ones 
smaller, amplexicaul, obovate or fiddle-shaped, acute, entire, wavy, bright green but paler on the 
under side ; mid-rib and veins prominent beneath and whitish. Flowers in terminal rounded or 
oval panicles, shortly stalked ; bracts linear. Calyx ? in. long, tubular, campanulate ; teeth 5, 
unequal, lanceolate acuminate, about half the length of the tube. Corolla about 2 in. in length, 
curved, constricted near the middle, pale greenish-yellow, glandular hairy outside, smooth within ; 
limb, 5-lobed, salver-shaped, lobes induplicate in bud, acuminate, rosy-red. Stamens 5, nearly 
equal, four of them reaching to the top of the corolla-tube and attached to it for 4rd their length, 
the fifth shorter ; anthers deeply 2-lobed, cells distinct. Ovary 2-celled, smooth, conical ; style 
slender equalling the stamens ; stigma 2-lobed. Capsule ovate, a little longer than the calyx; pla- 
centas axile, thick and spongy. Seeds numerous, very small, of irregular shape, pale brown ; testa 
reticulate. 


NICOTIANA RUSTICA, Linn.t 


[Vide Plate XVII.] 


VERNACULAR, caleuttia, tambaku, surthi (when dried for chewing). 


A very different looking plant from the preceding. The following brief description shows its 
chief distinctive characters. 

Whole plant viscid-pubescent. Stems 2-4 ft., branching from near the base. Leaves stalked, 
thick, very prominently veined ; lower ones large, on petioles 2-3 in. long, broadly ovate or sub- 
orbicular, obtuse, sub-cordate, entire, somewhat puckered, glossy ; upper smaller and narrower, 
rounded at the base and shortly stalked. Calyx broadly campanulate ; segments triangular ovate, 
3-2 the tube. Corolla about 3 in., broad,’ cylindrical, constricted near the base, greenish-yellow, 
viscid-hairy ; segments broad, obtuse or bluntly mucronate. Stamens included, attached to the 
constricted part of the corolla-tube. Style a little longer than the stamens. Capsule globose. 
Seeds oblong, a little larger than those of VV. Tabacum. 


The tobacco plant is believed to have not been introduced into India until the 
17th century, although its cultivation to a greater or less extent is now found in almost 
every part of the country. In all probability it reached India from Syria, Persia, or 


* References:—Bentley and Trimen Med, Pl. 191; Powell Punj, Prod. 364; Drury Useful Pl. 311; Voigt Hortus 
Suburb, Cale. 516. 
t CN. rustica, L.) DC. Prod, xiii, 563 ; Geogr. Botanique 849. 
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NICOTIANA TABACUM AND N. RUSTICA. 


Arabia, for the species most commonly grown (WV. Zabacum) is identical with that from 
which the tobacco known as “ Latakia” is derived; whilst another species of it, sepa- 
rately figured (JV. rustica), is almost exactly similar to that which yields the tobacco of 
such widely distant localities as Turkey and the Philippine Islands (Manilla). The 
flowers of Calcutlia tobacco are much shorter in the tube than those of the desi varieties, 
and of a pale yellow instead of a pinkish colour, and its leaves are rounded instead of 
pointed, stalked instead of sessile, and are further distinguished by a somewhat crumpled 
appearance. Numerous varieties are now cultivated in these Provinces, some of which 
are so well marked as to afford foundation for the belief that they owe their origin 
more to importation of seed from the outside than to mere development in the hands of 
Indian cultivators. 

The dryness of the soil and climate of these Provinces renders them unsuitable 
for the production of good tobacco, and the area under tobacco would be much smaller 
than it is were it not for the common occurrence of wells, the water of which is impreg- 
nated with nitrates (known as AAaéri), and which is therefore especially suited for the 
production of the coarse pungent weed appreciated by the natives of the country. 
Possibly too on account of its comparatively late introduction none of the higher castes 
of cultivators will grow it, and its cultivation is almost entirely restricted to the market 
gardener caste, known as the kachi, murao, or sani. Tobacco cultivation may, therefore, 
be held to follow the distribution of kachis and of khari wells, and it is in consequence 
restricted within what would otherwise be considered very capricious limits. The total 
area under tobacco in the N.-W. Provinces and Oudh may be put at 90,500 acres, 
nearly two-thirds of which are concentrated in the Province of Oudh. In the 30 tem- 
porarily settled N.-W. Provinces Districts the area under tobacco amounts to only 0:1 
per cent. on the total cropped area, and to 0°2 per cent. on that portion of it under rabi 
crops. In certain parts of the Provinces it reaches, however, a much higher figure as is 
shown below :— 


Benares Divi- Kumaun 
A aad sion, including Division, 
Mecrut Rohilkhand Agra aah 3 Azamgarh, Jhansi including 
Division. Division, Division. eee) Basti and Division. Tarai 
Jaunpur Aen 
District Goan District 
* {Districts only. only, 
Percentage of area 
under tobacco 
to total rabi 
cropped area,... 50 16 ‘41 19 04 04 04 


The months for sowing and cutting tobacco vary considerably in different parts 
of the Provinces, but the seasons may be conveniently grouped into two. In one case 
the seed is sown in July and August, the seedlings planted out in October, and cut in 
February, while in the other case the seed is sown in November, seedlings planted out 
in February, and cut in April-May. Tobacco grown in the former season is known as 
sdwani, and that grown in the latter season as asdrhi. Occasionally after cutting a 
sawani crop in February the roots are allowed to yield a ratoon crop in the following 
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May, which is, however, always of very inferior quality. No particular rotation is used. 
The land is always heavily manured, so that the tobacco is occasionally grown after a 
crop of maize, and the field does not receive a fallow even in the kharif preceding. 
And in cases where strong manure is available, such as in the environs of large cities, 
tobacco commonly forms one of three crops which are regularly taken off the land each 
year, potatoes in the months November to February following after maize, and being 
succeeded by a crop of asarhi tobacco. 

The manure which is given to the land is so heavy as to make the natural char- 
acter of the soil a secondary consideration. A loam is undoubtedly the most suitable 
soil, but if there is the inducement of a kh4ri well, shift will be made with any kind of 
land, and since khari wells chiefly occur near old village sites, tobacco fields are often 
met with, the natural soil of which would, if uncorrected by manure, be little else than a 
collection of brick bats. Fields growing tobacco receive at least 200 maunds of the 
richest manure available to the acre, but since the land generally bears two crops within 
the year, the tobacco does not appropriate the whole benefit to itself. In some districts 
(Fatehpur, Allahabad and Jaunpur) it is the practice to manure tobacco land by herding 
cattle on it at night, and in the Bijnor District almost the whole of the tobacco is grown 
on clearings along the forest border which are used to herd cattle in during the rains. 
The cultivators usually live in villages at some distance, but in the cold and hot weather 
months migrate to the jungles and establish their tobacco fields, returning as soon as 
they have cut their crop. A peculiarity of the tobacco plant is its desire for organic 
salts, and it is to the presence of potash salts, becoming white potassic carbonate in the 
ash, that the mellowness of flavour in good tobacco is principally due. Hence wood ashes, 
containing potassic carbonate form one of the best manures for tobacco. But in India 
these salts are almost always supplied in the form of nitrates, which, while encouraging 
a strong growth, lend a pungency to the flavour which is very distasteful to Europeans, 
but highly appreciated by the Natives of the country. It is for this reason that khari 
well water is so eagerly used for tobacco, containing as it does nitrate of soda in solution, 
and, when it cannot be obtained, zona mitti, or earth impregnated with nitrate or po- 
tash (saltpetre), is commonly used as manure, being obtained by scraping the efflorescence 
from off old walls or the sites of former manure heaps. The walls of a village are 
always made of mud dug from the village tank, and are therefore strongly impregnated 
with the derivatives of urine. 

The soil must be very finely pulverized, and often owes its preparation more to the 
mattock than to the plough. If the plough is used it is driven through the land at 
least eight times, the log clod crusher being dragged over the ground between every two 
or three ploughings, so as to reduce the soil to a condition as nearly resembling powder 
as possible. 

The seed is sown in nurseries, and planted out when about six inches high. To- 
bacco seed is exceedingly small, and in order to sow it evenly it is generally mixed with 
wood ashes. A handful of seed sown in a bed measuring 150 square yards will be suf- 
ficient to raise plants for an acre. The soil must be thoroughly moist, and the seed is 
covered by brushing the earth over it by hand or by a twig brush. The soil round 
the seedlings must be kept always moist, and this when the seed has been sown after 
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the end of the rains necessitates a light watering every third or fourth day. The seed- 
lings are thinned out from time to time, and when 6 inches high, are transplanted by 
hand into the field, being placed in lines at a distance of 6 to 8 inches apart. The thin 
planting practised in America finds no favour in this country. Transplanting is invari- 
ably carried out in the afternoon or evening, and the seedlings are often protected by 
screens from the heat of the sun for the first few days. 

The field is always prepared for reception of the seedlings by a good watering, and 
in the drier parts of the Provinces must be irrigated at intervals of about a fortnight 
until the crop is ripe. It is essential that water should be given immediately it is re- 
quired, and this partly explains the reluctance of cultivators to trust to canal irrigation 
for their tobacco. 

Weeds are never allowed to spring up. So soon as the flower buds appear they are 
carefully nipped off, except in the case of a few plants which are reserved for seed. 
All side shoots springing from the axils of leaves are also suppressed, and no plant is 
allowed to carry more than ten or twelve leaves. 

The cutting and curing has but little resemblance to the parallel operations in 
American tobacco culture. In Districts west of Allahabad the practice is to cut the 
plants down whole close to the ground, but in the astern Districts the leaves are often | 
picked separately as they ripen. ‘The plants or leaves are then allowed to lie on the 
ground and wilt for a period which seems to vary greatly in different Districts, and 
which is much longer when the plant is cut in February than when it is cut in April 
or May. This explains such discrepancies in the District reports as 12 to 16 days 
(Cawnpore, Allahabad and the Bundelkhand Districts), 5 or 6 days (Etawah, Agra 
and Muttra), and 2 or 3 days, or even less than this (Basti, Gorakhpur, Azamgarh, Ba- 
reilly, Moradabad and Saharanpur). Another explanation is offered by the fact that 
tobacco intended for chewing is left out on the ground nearly twice as long as that in- 
tended for smoking; in the latter case the leaves are carried in when of a black colour, 
and in the former case not until they have been burnt reddish brown (Htah). The 
leaves are carried in when damp with dew in the early morning, as so to run as little risk 
as possible of breakage. The process which follows resembles but little the elaborate 
curing practised in America, in which the leaves are hung in a closed house or shed. 
If the plants were cut down whole they are now stripped, and the leaves are then heaped 
in a mass for fermentation, being arranged with their apices pointing towards the cen- 
tre of the heap and their stalks outwards. Occasionally the heaping is carried out in a 
hole or trench in the ground. They are allowed to remain in this condition for a period 
varying from three days to a month, fermentation being occasionally assisted by a 
sprinkling of water, which should be brackish if possible. The temperature is carefully 
watched, and immediately it rises too high the heap is opened out, the leaves turned 
over and made up again. When sufficiently fermented the leaves are pliable and can 
easily be made into “hands” or coils, which when finally dried are ready for sale. If 
no immediate market for them can be obtained they are “bulked,” z.¢., heaped in a 
corner of the cultivator’s house, or occasionally hung from the roof, until they find a 
purchaser. 

Tobacco does not appear to be infested in this country with the multitude of cater- 
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pillars which are so much dreaded by the American planter. Indeed it is reported 
from some Districts that it is never attacked by insects at all. Sawani tobacco, i.e., that 
cut in February, occasionally suffers from frost in Districts west of Benares, where light 
frosts are of no unfrequent occurrence, while that not cut till April has much to fear 
from hail, which especially in Districts under the Hills, often entirely destroys the crop. 
The leaves occasionally suffer from the attacks of a kind of grey mildew, known as hapti 
in the Azamgarh District. 
The cost of growing an acre of sawani tobacco is shown approximately below:— 


RS. A. P. 

Preparation of seed bed, oes ss ae ae «- 010 O 
Cost of seed, (say) ... * eee . o 0 4 0 
Cost of raising seedlings (asters, weeding and enidnnte for 2 months), 2 0 0 
Ploughing field (ten times), ... ooo ove ose 7 8 0 
Making water beds, aoe 4 0 3 0 
Watering (eight times from eel) aes seo se -. 12 0 0 
Transplanting, eee sae Sac eee eos -- 114 0 
Weeding (four times), eee eee SAG re me 000 
Cutting, heaping, &c., cee = ee 5 0 0 
Total, 82 7 0 

Rent (2rds of annual), eee see see oes -. 10 0 0 
Manure (2rds of cost of 200 maunds), ... eos see wn 00 
Grand Total, eG 0 


Irrigation has been presumed to be from a canal, although such is very seldom the 
case, since it is otherwise almost impossible to calculate its real cost. 

The District reports are extremely discrepant in the matter of average outturn, 
varying between a minimum of 3 and a maximum of 20 maunds per acre. Probably 
10 maunds good tobacco, with 4 or 5 maunds broken leaf, is a safe estimate. If, as is 
generally the case with sawani tobacco, a ratoon crop is taken from the same plants, an- 
other 5 maunds must be added to this. 

The average area under tobacco during the last three years in the 30 temporarily 
settled N.-W. Provinces Districts is shown below :— 


the Sitapur Division. 


Benares 

Allahabad | Division, Kumaun 

Division, | including Division, 
Meerut |Rohilkhand| Agra excluding |Azamgarh,| Jhansi | including Total 
Division. | Division. | Division. | Jaunpur | Basti and | Division. Tarai oe 

District | Gorakhpur District 

only. Districts only. 
only. 
acres, acres, acres, acres. acres, acres. acres, acres. 
Area under tobacco, ... 13,030 3,580 7,965 3,846 815 261 26; 29,523 


The area under tobacco in Oudh is much larger than this, and cannot be estimated 


24 less than 58,000 acres, nearly two-thirds of which are engrossed by the Districts of 
Adding 3,000 acres for the 5 N.-W. Provinces permanently 
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settled Districts, the total area is raised to about 90,500 acres, or to only ‘26 per cent. 
on the total cultivated area. 

The imports and exports of tobacco by rail during the last three years are given 
below :— 


1878-79. 1879-80, 1880-81, 

mds, mds, mds. 
Imports, mae nee ee §=1,41,224 71,194 84,010 
Exports, wee one poc 87,866 59,078 52,452 
Net import, ee =: 8,858 12,116 31,558 


The imports are almost wholly from the Lower Provinces of Bengal, and the exports 
to the Central Provinces, Rajputana and the Punjab. 


Explanation of Plate XVI. 


1. Flowering branch (nat. size). | 3. Vertical section of flower (enlarged). 
2. Leaf (3 size). 


Explanation of Plate XVII. 


4. Young fruit, 
5. Transverse section of ditto, 


Flowering branch (nat, size). 
Lower leaf (3 size). 
Vertical section of flower (enlarged). 
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GOSSYPIUM HERBACEUM, Linn." 


[Vide Plate XVIII.] 


ENGLISH cotton, VERNACULAR bari or ban (Districts west of Etah), kapas (Districts east of 
Etah), narma, manua, radya (varieties peculiar to the eastern Districts). 


Description. An erect shrubby plant belonging to the tribe Hibiscew of the natural order Malvacew ; annual 
or perennial,f more or less hairy. Stems 4-6 ft. high, woody. Leaves stalked ; stipules falcate, lan- 
ceolate ; blade about as long as the petiole, cordate at the base, palmetely lobed, lobes 5-7, ovate or 
lanceolate acuminate. Peduncles axillary, jointed, rather shorter than the leaves, 1-flowered. Brac- 
teoles 3, large, cordate, dentate or nearly entire. Flowers large, yellow with a purple centre. Calyx 
truncate or obscurely toothed, shorter than the bracteoles, usually beset with black glandular dots. 
Petals obovate, cuneate, spreading. Stamens numerous, monadelphous ; anthers 1-celled. Style cla- 
vate ; stigmas 8-5. Capsule ovate, pointed, 3-5-celled. Seeds about 5 in each cell, ovate, covered 
with closely adpressed greyish or greenish down under the long white woolly hairs. 


_ Varieties and allied spe- In addition to the cotton which is one of the staple crops of the western and south- 
a ern Districts of the Provinces, there is a species known as Gossypium arboreum with 
much fleshier and more shining leaves (in this respect resembling somewhat closely 
American cotton), which is sparsely cultivated in parts of Oudh and the more eastern 
N.-W. Provinces Districts. it is ordinarily known as zarma or manua, the terms which 
native cultivators invariably apply to American cottons, and a superior variety of it 
grown in the Allahabad District is called radya. Both these differ greatly from the 
ordinary cotton (4apds) in the season of their growth, not bearing cotton till the hot 
weather months instead of at the end of the rains. 

Cotton is one of the leading agricultural staples of the Provinces, being grown on 
nearly 14,50,000 acres, or 5°8 per cent. of the total cropped area, and 11:0 per cent. of the 
area under kharif crops. Its production is, however, markedly localized, only attaining 
importance in the western and south-western Districts. This is shown by the subjoined 


figures :-— 
Benares Divi-{ Kumaun 
Allahabad . : aon 
Cotton grown alone | Meerut | Rohilkhand Agra Division, | 900, includ: | Shansi ee) 
or with other crops. Division. Division, Division. excluding Gorakhpur Division. Tarai Di ie 
Jaunpur. | nistricts only. trict only. 
Percentage on kha- 
rif cropped area, 12:7 7:3 16°6 176 2 12:7 2°5 
Percentage on total 
cropped area, ... 6:2 38 9-1 9:6 il 7:2 1:7 


* References :—Hook. Fl. Ind. i. 346 ; Roxb, Fl. Ind. iii. 184; Wight Ic. t.9 & 11; Royle Ill. t, 23. f. 1; Parlatore 
Sp. di Cotoni, p. 31, t. 2. According to Professor Todaro of Palermo, in his “ Redazione sulla cultura dei Cotoni,” published 
in 1877-78, the G. herbaceum of Linnzus is a distinct species from that above described. ‘The latter with their varieties he 
places under two separate species whose synonymy is briefly as follows :—(1), G@. neglectum, Tod. = G. herbaceum, var. ‘China 
Cotton,’ Roxb. FI. Ind. iii. 185 ; Royle Ill p. 98, t. 23 f.1; & G. herbacewm, Wight Ic. t.11 (Roxburgh’s figure). (2), @. 
Wightianum, Tod. = G. herbacewm of Hook. Fl, Ind. i, 346, (in part) ; Wight Ic. t. 9; & G. album, W. & A. Prod. i, 54 (in 
part). 

¢ Roxburgh says “ biennial or triennial,” but in this part of India it is usually treated as an annual. 
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The Districts in which its cultivation reaches its maximum are Aligarh, Agra and 
Banda, where it amounts to over 10 per cent. on the cultivated area. The produce 
attains its finest quality on the black soil of Bundelkhand, the produce of which sells 
in the Cawnpore market at from Re. 1 to Rs. 2 a maund higher than local produce. 

Cotton is a kharif crop, being the one first sown after the commencement of the 
rains, and yielding its produce from October to January. This is with the ordinary 
variety, zarma and radya cotton not bearing a crop till the April and May following 
their sowing, and thus occupying the ground for at least eleven months. Cotton fills 
no place in any special rotation of crops, although it is reported generally to succeed 
sugar-cane in Meerut, and to intervene between two cereal crops in Bareilly, the deduc- 
tion being merely that it is grown on good land which had at all events been manured 
in the preceding year. It is off the ground too late to admit of its being followed by a 
rabi crop in the same year, but an ingenious method of gaining a second crop off cotton 
fields is to sow the oilseed duan (Eruca sativa) broad-cast amidst the crop just before it is 
finally weeded. ‘The seeds are buried in the operation of weeding, and the dudn plants do 
not become tall enough to interfere with the cotton until the latter has finished bearing. 

Cotton is comparatively rarely grown alone, being, as a rule, associated with four or 
five subordinate crops, amongst which arhar is the chief. The arhar is generally sown 
in parallel lines, not broad-casted, and it is said that the cotton plants find in its shelter 
some protection from cold winds and frost. The oilseed ¢i/, or gingelly, occupies first 
place amongst the remaining subordinate crops, which comprise the pulses ard or ming 
sown broad-cast, and an edging of castor and of the fibre plant known as patsan 
(Hibiscus cannabinus). 

Cotton land may be either the very best or the very worst in a village. Asa rule 
cotton is grown on good land, a loam being preferred, and is either manured itself or 
reaps some benefit from a manuring applied to the crop which preceded it. District 
returns show that about 23 per cent. of the cotton crop is grown on land manured spe- 
cially for it, 39 per cent. on land manured in the previous year or two years, and 38 per 
cent. on land altogether unmanured. It will be seen that a very large proportion is 
grown with manure, but on the other hand it is a common crop on poor soils, such as 
the raviny calcareous tracts in the neighbourhood of great rivers, which it is said to 
actually improve by the manure of the leaves which fall from it. When sown on high 
class soils it is generally grown alone, while on poor ground it is almost invariably mixed 
with a large proportion of pulses and oilseeds. Hardly any of the Bundelkhand cotton, 
which is by far the best in the Provinces, receives manure, nor does the black soil on 
which it is generally grown appear to require it. 

The land is ploughed from four to six times on the first fall of rain, and the seed is 
sown broad-cast at the rate of 4 to 6 seers per acre and ploughed in. The seed is 
generally rubbed with cowdung before sowing, which prevents it clinging together in 
masses as it would otherwise do, and is also said to stimulate its growth. Irrigation is 
only applied to one field in seven, and this much only in Canal Districts, where a 
watering will not cost more than from one to two rupees. 

Narma cotton requires but little water, although it has the whole of the cold and 
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part of the hot weather to stand before it produces its fibre. But the radya variety is 
said to require copious irrigation. It is essential to the proper growth of the plants 
that they be kept free from weeds, and the ground is, as a rule, carefully weeded by hand 
at least twice in the season, and often four times. 

The cotton bolls commence to open in October, and picking is in progress from 
then till the end of January, unless cut short sooner by frost,—the great enemy of the 
cotton plant. Good fields are picked every third or fourth day, but only between sunrise 
and mid-day, while the cotton remains damp with the night’s dew and comes away 
easily. If force is necessary to separate it from the boll, bits of pod-shell come away 
with it, which are technically known as “leaf,” and greatly damage the commercial 
value of the produce. Cotton picking is generally done by women, who are remunerated 
by receiving ith to 74th of the pickings. For “ginning” or separating the cotton 
fibres from the seed, a simple but ingenious machine is used (called a chark/z), consisting 
of two small rollers about a foot long (one of iron the other of wood), each with one 
end turned into an endless screw, and so geared one into the other, that when one—the 
wooden one—is turned by a handle the other also turns in the opposite direction. When 
cotton is applied to the rollers the fibres are drawn through, and are in this way parted 
from the seeds. With this instrument a woman can turn out from 4 to 5 Ibs. of clean 
cotton fibre a day. The proportion of fibre and seed varies considerably, being in great 
measure dependent on the quality of cultivation. Occasionally it rises so high as 2ths 
and falls as low as ith, but drd is the general average. It is interesting to note that an 
instrument practically identical with the charkdi is used for cotton cleaning by the 
negroes of the Southern States of America. 

Stagnant water, especially at the commencement of its growth, is most harmful to 
the cotton plant, and fields selected for cotton are, as arule, those in which water does 
not lodge. Rain when the pods have commenced to open is also most damaging, since 
the fibre becomes discoloured and rotten. arly frosts may altogether terminate the 
picking season a month or six weeks before it would otherwise have ended, and hence the 
eagerness shown to get the cotton seed into the ground as soon as possible. Caterpillars 
are often very destructive, sometimes stripping a field entirely of its leaves, and an 
immense deal of loss results from the ravages of a small white grub (called sizzdi) which 
lives within the pod. 

The cost of cultivation is estimated below :— 


RS. A. P 
Ploughing (four times), 3 0: 0 
Clod crushing (twice), 0 4 0 
Seed (nominal), 0 2 0 
Sowing, ° 013 0 
Weeding (twice), fn = 3) TOO 
Picking ({4)th produce on 200 bbs.), 4 0 0 
Cleaning (at 14 anna per 10 kbs.), 114 0 

Total, «13° 1.0 
Manure (100 maunds), one Se a0 
Rent, cue oes 6 8 0 


Grand Total, we odo 
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Average outturn. There is no crop the outturn of which has been so systematically underrated as that 


of cotton, and if we are to believe the District reports of the last three years, the Provincial 
average is only 59°8 lbs. per acre, in which case it may be demonstrated that it would not 
pay to grow it at all. After consideration of the estimates arrived at by Settlement 
officers, which exhibit, it must be said, the most astounding discrepancies, and utilizing 
the experience of two years on the Cawnpore Farm, an all round estimate of 170 lbs. of 
clean cotton per acre of irrigated, and 150 lbs. per acre of unirrigated, land is the lowest 
which can be safely struck, except for Oudh and the Benares Division, where 100 Ibs. may 
be taken as sufficient. For cotton mixed with arhar these outturns should be reduced by 
about 25 per cent. 

The average area under cotton during the three years 1878 to 1880in the 30 tem- 
porarily settled N.-W. Provinces Districts is shown below :— 


Benares 
Division, T 
: ( otal of 30 
rine Rohilkhand| Agra auehabad ineludiug Jhansi Tarai {temporarily 
ivision, | Division. | Division. nee, ae ivisi istri 
8 Jaunpur, |Azamgarh, | Division. | District, oe 
Gorakhpur ; 
and Basti. 
acres. acres. acres. acres, acres, acres. acres, Acres. 


Cotion alone. 


Irrigated, .. | _ 73,601} 1,065] 18,273} 1,435 27 426 192} 90,019 
Unirrigated, ... | 1,26,101) 66,819) 89,733) 1,038,758 2,108} 37,001 2,459] 4,27,979 


Total, ... | 1,99,702) 67,884) 1,083,006] 105,193] 2,135) 87,427] —-2,651/ 5,17,998 


Cotion and Arhar. 


Irrigated, .. | 34,010 827| 27,082} 4,244 207 467 6] 66,843. . 

Unirrigated, ... | 81,599] 1,04,051] 2,53,103| 3,12,519| 8,226] 53,716 406] 8,08,620 
Total, ... | 1,15,609] 1,04,878] 2,80,185] 8,16,763/ 3,488] 54,188 412] 8,75,463 

Grand Total, ... | 3,15,311] 1,72,762| 3,83,191| 4,21,956| 5,568} 91,610] —3,063/13,93,461 


The annual District returns show the area under cotton in Oudh and the 5 perma- 
nently settled N.-W. Provinces Districts to be about 56,000 acres, which brings the total 
average up to close upon 14,50,000 acres. 

Below are given the ze¢ exports by rail for the last three years~~ 


1878-79, 1879-80. 1880-81. 

mds. mds, mds, 
To Calcutta,... as ww» 4,89;041 9,00,950 10,22,339 
Elsewhere, ... 500 Abe 87,246 1,81,429 1,75,581 
Total, ...  5,26,287 10,82,379 11,97,920 


This account would be incomplete without some notice of the efforts which have 
been made by Government (especially during the period succeeding the American war of 
1864) to improve the cotton produce of the country and stimulate traffic in it. Numer- 
ous “ Model Farms” were started, and efforts made to acclimatize foreign varieties and to 
hybridize the indigenous ones, but with little or no success, except in the Dharwar tract 
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of the Bombay Presidency, where an improved variety extensively grown owes its origin to 
these endeavours. It has been proved that good American cotton can be grown in this 
country but at a cost in manure and tillage which practically places it beyond the means 
of all but the wealthiest cultivators. The intrinsic merits of the indigenous cotton when 
properly grown and carefully harvested appear to have been too often lost sight of, and 
much labour has been spent in trying to introduce foreign varieties which might perhaps 
have been more profitably directed towards attempts to improve the variety of the country. 
The fibre of the zarma variety has a poor reputation, but a broker's report kindly obtain- 
ed by Mr. T. Wyer, in charge of the Dubari Court of Wards Estate in the Azamgarh 
District, shows that with careful cultivation it may attain great excellence, while in a 
report drawn up by Dr. Forbes Watson in 1878, the conclusion is arrived at that “ one- 
half of the whole bulk of American cotton imported into England could be matched as 
regards length of staple by cotton grown in India.” 


Explanation of Plate XVIII. 


1. Portion of a flowering branch. 6. Transverse section of capsule. 

2. A single leaf. 7, Capsule opened showing the cotton. 
3. Vertical section of flower. 8. A seed with its coating of cotton, 
4. Cluster of capsules. 9. Aseed with the cotton removed. 

5. Single capsule closed. 10. Transverse section of ditto. 


Description. 


Distribution. 


Cultivation. 


CANNABIS SATIVA, Linn.* 


[Vide Plates XIX and XX]. 


ENGLISH, hemp; VERNACULAR, bhang. 


Natural order Urticacee, tribe Cannabinew. <A coarse tall annual with palmately divided leaves 
and small green dicecious flowers. Stems 3-10 ft. high, often woody at the base, closely and 
finely tomentose ; branches slender. Leaves alternate or opposite, on slender grooved petioles, 
with linear acute stipules at the base, leaflets 5-7, of the upper leaves fewer, linear, lanceolate, taper- 
ing at each end, deeply serrate, dark green above, pale and mealy beneath; midrib and veins 
prominent. Flowers unisexual, small, greenish. Male flowers many, terminal and in axillary 
drooping panicles ; perianth segments 5, almost free, spreading or recurved, boat-shaped, downy, 
acute, margins hyaline ; stamens 5, opposite the perianth segments, filaments very slender. Female 
flowers fewer, axillary, sessile, erect, bracteate ; perianth a single entire leaf, opening at the side, 
and enclosing the ovary, 5-veined, glandular ; ovary ovoid, smooth, containing a single pendulous 
ovule ; style short ; stigmas 2, long, exserted ; fruit small, enclosed in the persistent perianth, 
smooth, brownish-grey ; seed completely filling the pericarp ; embryo curved. 

Although the hemp plant is not uncommon in gardens in all parts of the Pro- 
vinces, its systematic cultivation is restricted to the Himalayas and the belt of country 
lying immediately beneath them. It is grown in most parts not for its familiar virtues 
as a fibre producer, but on account of the intoxicating nature of a resinous juice which 
exudes from, or resides in, its stalks, leaves and flowers, and which constitutes under 
mimy forms and preparations one of the most popular and most characteristic narcotics 
of the East. 

The virtues of the hemp plant appear to vary very greatly with the locality of 
its growth. Although it is a common jungle plant along the Himalayan Tarai, no 
use whatever is made of its fibre, and its cultivation as a fibre plant is restricted to the 
inner vallies of the Himalaya. There is also a striking difference in the nature of its 
narcotic product under different circumstances. On the dry plateau of Central Asia 
a gummy exudation appears on the flowers and leaves, which when rubbed or scraped 
off forms the drug known as charas. This exudation is also gathered from the hemp 
plant grown in the Himalaya in the locality where its fibre is found to repay extraction. 
In the plains of India the plant will not produce charas, and in order to obtain its 
intoxicating secretion, it is necessary to gather the parts of the plant which contain it ; 
when these are the immature female flowers and floral envelopes the product is known 
as gdnja, when they are the leaves it is the dang, sabzi, cr siddhi, a decoction of which 
takes the place of alcohol with a large portion of the Hindu population. On the other 
hand it is said that gdvja is not yielded by the plant when grown in the Himalaya, and 
although its leaves are used as d/ang, they are reported to be of most inferior quality. 

The plant is grown in the Himalaya on elevations between 3,000 and 7,000 feet, 
forming as a rule small patches at the corner of villages, which the daily offices of the 
inhabitants provide with a plentiful supply of manure. It is notorious that hemp 
requires great richness of soil, and there is a proverb in Italy (where the finest hemp 


* References :—Linn. Sp. Pl. Ed. I. p. 1027; Roxb. Fl. Ind. iii, 772; Bentley and Trimen Med. Pl. 231; Powell 
Punj. Prod, 292. C. indica, Lam.; Drury Useful Pl. of Ind. 106. 
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fibre in the world is produced) to the effect that it will grow anywhere, but without 
manure will be fit for no use though planted in heaven itself. The seed is sown 
in May, at the rate of 30 seers to the acre, and the plants are thinned out if they 
come up too closely and are kept carefully weeded. By September they will have 
attained a height of 12 or 14 feet. In the hemp the male and female organs 
are contained in separate flowers and borne on separate plants. The male plants 
(called pz! bhang) yield the best fibre, and they are cut a month or six weeks before 
the female plants (gw/ hang), which are allowed to stand until their seed ripens. The 
next process is the collection of the charas, which is done by rubbing the seed pods and 
leaves between the hands. The stalks are then laid in water to promote a fermentation, 
which will allow the bark to strip easily ; on being taken out they are beaten with mal- 
lets to loosen the bark, which is then detached by hand in strips, and after a second 
beating breaks up into a fibre which is made up into hanks for sale. In some places 
the fibre is boiled in potash and bleached before spinning. The principal things manu 
factured from it are hemp cloth (dhangra or bhangela), and the ropes which are used for 
the swing-bridges over hill streams. The cloth makes an admirable material for sacks, 
and is largely used in the grain trade on the Nepal frontier; and, latterly, in the export 
of potatoes from Kumaun. It also furnishes a large portion of the hill population with 
a characteristic article of clothing—a hemp blanket, worn like a plaid across the should- 
ers and fastened in front with a wooden skewer. Other uses to which the fibre is ap- 
plied by the hill men have been described as “hanging their supernumerary female 
“ children, ropes-ending their wives, penning up cattle and making a sort of netted, or 
“knitted, or knotted shoes, to which a sole of untanned leather is sometimes, but by no 
“means generally, affixed.” 

The seed—of such repute in Europe as a food for cage birds—is not uncommonly 
roasted and eaten by the hill men. Occasionally oil is expressed from it, and the oil cake 
given to their cattle. 

The outturn of an acre of hemp in Garhwél is given by Captain H. Huddlestone, 
who enquired into the matter in 1840, as “three seers charas, worth Rs. 6, four maunds 
“of hemp fibre, worth Rs. 8, and from 30 to 35 seers of seed, yielding some five 
“seers of oil, worth a rupee.” 

It may be mentioned that hemp growing is restricted to the lowest classes of cul- 
tivators, being considered beneath the dignity of the higher castes. ‘‘So* much is this 
the case, that the phrase ‘may hemp be sown in thy house’ is one of the commonest 
abusive imprecations.” 


Explanation of Plate XIX, 
1. Upper part of plant, 
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2. Leaf from lower part of plant, 
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CROTALARIA JUNCEA, Linn.’ 


[Vide Plate XXI.] 


4 s s 4 s 
Encuisu, false hemp, san hemp, tag hemp; VernacuLaR, 820, sani, sanai, phulsan, arjha san, 


Natural order Leguminose, sub-order Papilionacee, tribe Genistee. A tall stiff shrub with 
slender virgate stems, 4-8 ft. high. Branches terete, striate, silky. Leaves shortly stalked, dis- 
tant, linear lanceolate, 14-3 in., entire, obtuse, clothed with shining reddish brown silky hairs, 
stipules (when present) small, subulate. Flowers numerous, in long loose terminal racemes ; bracts 
small, linear or ovate acuminate. Calyx deeply toothed, densely clothed with rust-coloured 
pubescence ; teeth linear lanceolate. Corolla bright yellow; keel closed, slightly twisted. Stamens 
diadelphous, unequal; anthers of the shorter stamens linear, of the longer ovate. Pod 1-1} in., 
clothed with persistent velvety pubescence. Seeds numerous, kidney-shaped. 


The sanai is closely connected with the broom, to which both in flowers and foliage 
it bears considerable resemblance. Fibre is actually extracted from a species of broom 
(Spartium junceum) found wild in the south of Europe. The generic name of the sanai 
(Crotalaria) is derived from the rattling noise made by the loose seeds within the ripe pods 
when the latter are shaken. 

It is unfortunate that this and the plant next noticed (Hibiscus cannabinus) should 
have borne amongst Europeans the name of hemp, and have thus been subject to ever- 
recurring confusion with the true hemp plant, Cannabis sativa. The similarity, and 
indeed in some cases identity of the vernacular names of this and the Hibiscus hemp 
(patsan) has also contributed to the error and uncertainty which occur in the writings 
of most unscientific enquirers into the fibre products of Upper India. There is indeed 
no affinity whatever between the three plants. Hemp is a species of nettle with much 
divided hand-shaped leaves; sanai-hemp is a leguminous plant with prominent yellow 
flowers, hardly prima facie recognizable from arhar (dal), except in having undivided 
instead of divided leaves, whilst patsan belongs to the same order as the cotton, which 
it greatly resembles both in flower and shape of leaf. In the following notes patsan 
will be the name used to denote the latter, whilst the plant which this notice concerns 
will be styled as sanai, the commonest of its vernacular names. 

Sanai does not form one of the heads in the annual crop returns, so that no data 
are possessed for the calculation of the average area under it in different parts of the 
Provinces. From special returns collected in 1880-81, it appears that the area under 
sanai grown as a sole crop in the 30 temporarily settled N.-W. Provinces Districts is 
between 38,090 and 40,000 acres, being ‘16 per cent. on the total cropped area, and °3 
per cent. on the area uader kharif crops. The divisions in which its cultivation is most 
popular are Rohilkhand (10,000 acres), Allahabad (10,000 acres), and Agra (8,000 
acres). In the Meerut Division it occupies less than 3,000 acres, partly it is said 
because the rival fibre, patsan, is grown in this division to a larger extent than in the 
Middle and Lower Doab. 


* References.—Hook. Fl. Ind. ii. 79 ; Roxb. Fl. Ind. 259 ; Powell Punj. Prod. 507 ; Drury Useful Pl. of Ind. 163. 
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Sanai is one of the kharif crops, and is sown at the commencement of the rains 
and cut at the end of September or beginning of October. It is commonly off the 
ground in time to be followed by a rabi crop in the same year. The seed does not 
ripen until November, but experience has shown that the plants should be cut down 
when in flower to obtain the best possible outturn of fibre. According to some author- 
ities it impoverishes, and according to others it improves land, the truth lying be- 
tween the two assertions. <A rabi crop following it will certainly be inferior to one 
succeeding to a summer fallow, but on the other will be far superior to one grown after 
such indubitably exhausting crops as chart or maize. 

It is a common border to fields of juar or cotton, but is by no means seldom grown 
alone. It is sometimes used to “clean” land, since the closeness of its growth 
effectually stifles all weeds which may attempt to compete with it. 

A light sandy soil gives the tallest plants, possibly because the roots can penetrate 
deeper. Authorities differ as to whether a rich soil is necessarily required, and although 
there can be no doubt that fertility in the soil is necessary to promote great luxuriance 
in its vegetation, yet it cannot be contested that sanai will grow on poorer land than 
almost any other crop. One possible explanation of this may lie in the theory that 
plants of this order can assimilate nitrogen direct from the atmosphere, and are hence 
less dependent on the soil for nourishment, and another explanation may be deduced 
from the fact that its roots penetrate deeper than those of most other crops, and can 
hence draw supplies from a larger body of soil. 

In any case ploughing in a green crop of hemp is known to add considerably to 
the fertility of the surface soil by increasing its stock of nitrogen, and it is extraordinary 
that this is not a general practice with native cultivators. 

Two ploughings at most are given, and the seed is sown broad-cast at the rate of 
one maund to the acre and ploughed in. It germinates quicker than any other crop, 
the seedlings showing above ground within 24 hours after being sown. Irrigation, 
even when necessary, is rarely given, and no weeding is required. 

The tops are cut off and given to cattle when the plants are in full flower, and the 
stalks are then cut down close to the ground with a sickle, or (in some places) pulled 
up by the roots. When stripped of the leaves they are ready for retting. The stalks 
are made up into bundles and placed upright for a day or two in water about a couple 
of feet deep, since the bark on the butts of the stalks is thicker and more tenacious than 
that on the upper portion, and requires therefore longer exposure to fermentation. The 
bundles are then laid down lengthways in the water, and are kept submerged by being 
weighted with earth. The time required for retting varies from three days in hot and 
damp weather to seven days if the temperature be cool and the air dry. The longer 
the stalks are kept in water over the proper time the more the fibre gains in whiteness 
of colour and loses in strength. The next process is that of beating, or more properly 
“washing,” which takes the place of both “breaking” and “scutching” in the 
European process of fibre preparation. ‘The “washing” is effected by a man standing 
in water to his knees, who takes a bundle of stems and perseveringly threshes the 
water with them. The bark is split up and detached by the resistance of the water, 
and by skilful manipulation is washed off in continuous strips, which are only connected 
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with the stalks at their thick ends, held in the operator’s hand. The stalks are in this 
way completely peeled of bark, and come out of the process perfectly white. They are 
fit for nothing but fuel. The fibre is then cleaned or “drawn” by the skilful fingers 
of women and children, and is made up into hanks for sale or use. The process may 
be taken as a fair sample of the ingenuity which the Indian peasant has derived from 
centuries of practical, although unreasoning, experience. 

“Washing ” is a severe labour, and cannot be carried on by one man for more than 
three hours at a time. An expert and energetic washer can turn out from 7 to 8 seers 
of clean fibre in three hours, and about 15 seers in a day, which represents the outturn of 
between 5 and 6 maunds of plant. A woman will clean and “draw” 8 to 10 seers 
of fibre daily. 

The fibre of the sanai is commonly known as azjha san, and that of patsan as 
lattia san.  Lattia san is much the whiter and silkier of the two, but is also much the 
weaker, and commands about 18 per cent. lower price. Arjha san is principally used for 
well ropes, string, and fishing-nets, lattia san being preferred it is said for fabrics such 
as dat or gunny. 

The cost of cultivation is given below :— 
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The average outturn is about 8 maunds (or 640 lbs.) of clean fibre to an acre, worth 
about Rs. 20. The value of arjha san has suffered great fluctuation in late years. The 
Settlement officer of Allahabad writes, that in 1877 its price was as high as 6 seers per 
rupee, whilst a few years back it stood at 20 seers. 

The area under sanai as a sole crop in 28 of the 30 temporarily settled N.-W. 
Provinces Districts in the year 1830-81 is shown by divisions below :— 


Benares 
Agra Allahabad sion Kumanun 
. orn. GaSe Division, zamgarn, 0 Division, 
oe ney pentae excluding | Basti and i hansi Tarai 
ivision. ivision, | ee ye | Banda and | Gorakhpur ivision, District 
* | Jaunpur. | Districts only. 
only. 
acres. acres, acres, acres. acres. acres, acres. 
Irrigated, 720 87 1,711 902 19 2 8 
Unirrigated, 2,261; 10,048 6,083 9,035 2,717 2,359 228 
Total, 2,981 10,135 7,794 9,937 2,736 2,361 236 
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Explanation of Plate XXI. 
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1. Pod cut vertically to show the seeds, 
nat, size, 
3. Seed, 


4, Flower with one wing removed, 
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HIBISCUS CANNABINUS, Linn.’ 


[Vide Plate XXII] 


ENGLISH, roselle hemp; VERNACULAR, patsan, pitwa, san, lattia san, ambari, (South India.) 


Natural order Malvacee, tribe Hibiscew. Annual or perennial. Stems 2-3 ft. high, terete, 
glabrous, but more or less prickly. Leaves alternate, on long prickly petioles, dark green above, 
paler beneath ; lower ovate cordate, entire or serrate; upper deeply 3-5-palmately lobed ; lobes nar- 
row, lanceolate, serrate ; stipules subulate. Flowers axillary, nearly sessile; bracteoles 7, sepal-like, 
subulate, shorter than the calyx, rough with bulbous-based bristles. Calyx bristly, glandular ; 
sepals connate. Corolla large, bright yellow with a crimson centre; petals 5, connate below with 
the staminal tube. Stamens monadelphous; anthers reniform, 1-celled. Ovary 5-celled. Capsule 
globose, pointed, bristly, opening through the back of each cell (loculicidally). Seeds almost 
glabrous. 


Patsan is one of the numerous family to which the ornamental hibiscus, the bombax 
or silk cotton tree, the cotton plant, and the d/ndi belong, and possesses in the shape of 
its stem-leaves a passing resemblance to the true hemp. It yields a fibre which is softer, 
whiter, and silkier than that of the sazaz, but on the other hand of much less strength, 
and which, therefore, commands a considerably lower price in the market. Its fibre is 
not so much esteemed as that of sanai for well ropes and coarse cordage, but is perhaps 
the best fitted of the two for the making of coarse cloth or sacking. It is also in request 
as a material for the thin ropes (do/), which are used for drawing water for drinking 
purposes. Its young foliage is eaten as a vegetable, and its seeds when roasted are an 
article of food like those of its near relative the dhindi, Hibiscus (or Abelmoschus) escuientus. 
It is reported that in the Meerut District a use is found for its dry stalks as matches, 
they being split and tipped with a preparation of sulphur. 

No details whatever are available of the area under patsan, but it is: believed to be 
grown on a much smaller scale than sanai. It is very rarely cultivated as a sole crop, 
and most commonly occurs as a border to fields of sugar-cane, cotton, and indigo. The 
best patsan in the Cawnpore market is imported from the Meerut division and the 
Northern Districts of Oudh, and it is probable, therefore, that these are the localities in 
which its production is largest. In ordinary Doab Districts it is only met with as a sparse 
bordering to some kharif fields, and is merely grown for the domestic use of the 
cultivator. 

Its cultivation will necessarily be similar to that of the crop with which it is 
associated, and thus it will be sown in February if as a border to sugar-cane, May if a 
border to jamowa indigo, and July if a border to cotton. When ripe the plants are cut 
down close to the ground or are pulled up by the roots. It is important that none of 
the lower part of the stem be lost since this contains the best fibre. The stalks are 
then kept submerged in water for a period varying from 6 to 10 days according to the 


* References:—Hook. Fl. Ind. i. 339; Roxb. Fl. Ind, iii. 208; W. & A. Prod. i. 50; Powell Punj. Prod. 504; Drury 
Useful Pl. of Ind, 243, 
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weather, when the bark can be easily pulled off by hand in long continuous strips. The 
method of extraction is, therefore, much simpler than that of sanai. If the stalks are 
kept in water too long the fibre loses very greatly in strength, although gaining 
in colour. 

Its outturn will of course vary very greatly with the thickness and width of the 
border in which it is sown, and the degree to which it is overshadowed by the crop 
which it surrounds. Estimates vary between a maximum of 125 seers and a minimum 
of 20 seers to the acre. 
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2. Single leaf, 5. Vertical section of ditto, 


1. Portion of flowering branch, 4, Capsule enclosed by calyx, 
Yn, size. \ nat size, 
3. Flower vertical section, 6. Seed. 
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PANICUM MILIACEUM 


Drawn by H. Hormusji 


Description. 


Origin. 


FIELD AND GARDEN CROPS 


OF THE 


NORTH-WEST PROVINCES AND OUDH. 


PART II. 
PANICUM MILIACEUM, Linn.’ 


[Vide Plate XXIII] 


ENGLISH, none ; VERNACULAR, chehna, chinwa, chirwa, sawan-chaitwa, and sawan-jethwa 
(Barabanki), kuri (Mainpuri), phikar, rali, bansi (all three in Bundelkhand); the varagu of 
Southern India ; Sanscrit, anu, vrihibheda.t 


Natural order Gramineae, tribe Panicee. Anannual herbaceous grass with fibrous roots. Stems 
many, 2-4 ft. high, branching, striate, often rough with long bulbous-based hairs. Leaves large ; 
sheaths 4-5 in. ; ligule shallow, ending in a fringe of silky hairs ; blade 12-16 in. long and about 3 
in. across, acuminate, upper surface clothed with long silky hairs. Spikelets 2-flowered, arranged 
in gracefully drooping smooth panicles ; glumes unequal, cuspidate, the lower one small, ovate, with 
five prominent nerves ; pales of the sterile flowers 2, membranous, the lower one mucronate and re- 
sembling the outer glume, the inner one smaller, emarginate or bifid ; pales of the hermaphrodite 
flower about equal, concave, cartilaginous. Lodicules 2, triangular, fleshy, equalling the ovary. 
Fruit (the grain) enclosed by the pales, small, oval, yellowish brown, polished. 


Decandolle in his recent work on the “ Origin of Cultivated Plants” is inclined to 
consider this plant to have been originally a native of Egypt or Arabia. Its introduction 
into India, however, must have taken place at a very early period, considering the fact of 
its having received Sanscrit names. 

Chehna is one of six small millets which figure in the agriculture of the Provinces ; 
and judged by the area of its cultivation, it is of but little economic importance. It is 
nearly related to sawan, the millet next noticed, and in some districts is considered a 
kind of sawan, a circumstance which has led to some confusion in nomenclature. Thus, 
in Barabanki, the name for chehna is sawan-chaitwa or sawan-jethwa, which denote res- 
pectively the sawan sown in Apriland reaped in May. This indicates the leading charac- 
teristic of chehna from an agricultural point of view, which is that it is almost exclusively 
a hot weather crop, whereas the other millets are grown during the monsoon. It 
requires of course copious irrigation, and the patches of chehna clustering round the 


* References :—Linn. Sp. Pl. 86; Roxb. FI. Ind. i, 310 ; Parlatore Fl, Ital, i, 122 ; Baden-Powell Punj. Prod. p. 237 ; 
Gaz, N.-W. P., Vol. x. 688 ; DC. L’Orig. Pl. Cult. p. 302. 
f Piddington Index 66, 


Varieties. 


Distribution, 


Seasons. 


Average ‘outturn. 


PANICUM MILIACEUM. 


wells in some tracts afford considerable diversity to the monotonous waste of a hot 
weather landscape. 

In Bundelkhand chehna bears the names of phikar and rali, and is grown as a rain 
and not as a hot weather crop. The two names indicate separate varieties, one of which 
(phikar) is sown and-reaped rather earlier than the other (rali), and yields a rather 
heavier outturn. 

The tract in which chehna cultivation is commonest is that comprising the districts 
of Aligarh, Etah, Mainpuri, and it-is noticeable that this is a locality especially charac- 
terized by the extent of its well irrigation. It is well known that chehna prefers well 
to canal water. No accurate statistics are available of the area under chehna, but from 
some data which have been collected, it would appear that in the Meerut Division it 
covers 4,500 acres, in the Agra Division 5,000 acres, in the temporarily settled districts 
of the Allahabad and Benares Divisions 1,500 and 1,400 acres, respectively, while its 
cultivation is wholly insignificant in Rohilkhand on one side and Bundelkhand on the 
other. 

It is sown in March after an irrigation at the rate of about 10 tbs. to the acre. It 
ripens towards the middle of May, by which time it will often have required as many 
as 14 waterings. The crop is a precarious one, and is very liable to damage from the 
hot winds, which rush over the country during this season, and which may altogether 
level with the ground a freshly irrigated crop, and scatter the grain from the ear if it 
is fully ripe. Hence the proverb— 

“ Chena ji ka lena, chaudah pani dena, 
Vya chale, to na lena na dena.” : 

In the Lucknow District chehna is reported to be very commonly sown on fields 
from which a crop of peas has been just harvested. This indicates an appreciation of 
the use of leguminous crops in rotation with cereals. 

A fair average yield cf grain would be from 6 to 8 maunds to the acre. The straw 
is of no use as fodder, and is thrown on the manure heap or used as bedding. 


Explanation of Plate XXTII. 


1, Entire plant, (reduced to one-fourth.) 5. Flower with outer pale removed, 

2. Upper portion with inflorescence, (nat, size. 6. Ditto with both pales and the 

3. ve ; ‘ lodicules removed, enlarged, 
4, \ Single spikelet, 7. Grain, 


Drawn from a living specimen gathered in Dehra Dun. 
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Description. 


Varieties. 


Distribution, 


PANICUM FRUMENTACEUM, Roxb.’ 


[Vide Plate XXIV.] 


f ‘ 4 ° af . 
ENGLISH, none ; VERNACULAR, 8aWan, sanwan, sawan-bhadeha (Barabanki), sama or samei 
(Bijnor) ; Sanscrit, shyamaka,f 


Natural order Graminee, tribe Panicee. An annual herbaceous grass. Stems erect, or in rich 
ground prostrate below and freely rooting from the nodes, 2-4 ft., compressed, striate, smooth. 
Leaves large, usually overtopping the panicles ; sheaths 5-6 in., smooth, compressed, and somewhat 
winged on the back ; blade a foot or more in length, and about an inch across, rough especially at 
the margins and on the veins with forward prickles. Panicles 6-8 in. long, composed of condensed 
incurved rigid spikes which closely or loosely surround the 5-6-angled main rachis ; panicle branches 
with tufts of long hairs at the base. Spikelets usually in threes, one sessile, the other two on pedi- 
cles of unequal length, arranged on a 3-angled rachis. Glumes unequal, 3-5-nerved, cuspidate pubes- 
cent, hyaline, nerves green, margin ciliate ; lower one much smaller, broadly ovate ; inner glume 
5-nerved, rounded on the back, mucronate or awned ; pales of the sterile flowers equal, the outer one 
cuspidate, the inner narrowly oval and with inflexed margins ; pales of the hermaphrodite flowers 
about equal, cartilaginous, mucronate, outer rounded on the back, veins 5, indistinct, inner flat, 
with inflexed membranous edges. Lodicules 2, fleshy, entire, truncate. Stamens 3, exserted, erect ; 
anthers large, pink. Styles nearly twice as long as the two crimson feathery stigmas. Fruit (the 
grain) closely invested by the pales, ovate, smooth. 


This is the quickest growing of all the millets, being reported in some districts to 
ripen within six weeks of its sowing. It is grown as a rain crop, being generally sown 
at the commencement of the monsoon, and cut by the end of August. A spring crop 
usually follows it. It is considered by Hindus a very pure grain, and is used for religi- 
ous offerings in preference to all others. 

There are several varieties; two are distinguished in the Azamgarh District by the 
height of the plant, which in one case is between 3 and 4 feet, and in the other between 
2 and 3 feet. 

The tracts in which its cultivation is commonest are Rohilkhand, the hill portion 
of Bundelkhand, and the Ghazipur and Azamgarh Districts of the Benares Division. In 
the Bareilly and Azamgarh Districts it annually covers over 11,000 acres. In the drier 
districts of the Ganges-Jumna Doab its cultivation is rarer, and it is more commonly 
grown as a subordinate crop in juar fields than alone. The extent to which it is grown 
in the 30 temporarily settled districts of the N.-W. Provinces is shown below :— 


* References :—Roxb. Fl. Ind. i. 304. ; Oplismenus frumentaceus, Kunth Enum, i. 146; Baden-Powell Punj. Prod. 
237 ; Gaz. N.-W. P. Vol. x. 689. 
} Piddington Index 66, 
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Season, 


Soil. 


Sowing. 


Diseases and injuries. 


Outtura, 


PANICUM FRUMENTACEUM. 
A Benares 


Division, Kumaun 
Allahabad | including Division, 
Meerut |Rohilkhand| Agra Division, |Azamgarh,} Jhansi | including Total 
Division. | Division. | Division. | excluding | Basti and | District. Tarai ea 
Jaunpur. |Gorakhpur District 
Districts only, 
Se SRE, only ie aaa pe 
acres. acres. ACres. acres. acres. acres, acres. acres. 


9,972 | 25,072 521 | 10,815 | 14,933 | 10,386 4,281 | 75,980 


As a rule sawan is sown shortly after the rains break. In some parts of Oudh and 
the Benares Division, however, it is customary to sow it a week or two before the mon- 
soon sets in if there is a fall of rain in the hot weather, and it becomes therefore possible 
to plough up the ground. The seed does not germinate until the rain falls upon it, but 
the plants get a start if sown in this manner, which has the advantage of bringing the 
grain sooner to maturity, and enabling the ground to be cleared sooner for the prepara- 
tion for the succeeding spring crop. 

The soil should be rather light than heavy, and it is said that in Azamgarh land 
with some admixture of wsar salts is rather preferred than otherwise. The seed is sown 
at the rate of 10 lbs. to the acre, and the young plants require at least two weedings. 
The crop is liable to damage from excessive rain, and suffers from blight, but is as a rule 
a generous one, producing from 8 to 10 maunds of grain to the acre. This is, however» 
only on fairly good soil, and on the poor land of Bundelkhand the average outturn is 
said not to exceed 4 maunds to the acre. 

Sawan has a special utility to the poorer classes in its early ripening, which affords 
a supply of cheap grain during August and September before the bajra harvest com- 
mences. 


Explanation of Plate XXIV. 


1, Entire plant (reduced), 4. : 

2. A lower leaf, \ ee ae A spikelet, 

3. Inflorescence; es 7. A flower with pales and lodicules enlarged. 
removed, 


Drawn from a living specimen gathered in Dehra Din, 


3 


Litho T, C, Press, Roorkée. 


we OTe, 


ITALICA, BEAUVY. 


SE RARIAY 


‘Drawn by H, Hormusji 


' Thos D, Bona, Supdt. 


Description. 


Origin. 


Area, 


Seasons. 


SETARIA ITALICA, Beawv.* 


[Vide Plate XXV.] 


ENGLisu, Italian millet; Vernacunar, kakun, kangni, kauni, tangan (Azamgarh), kakni 
(Bijnor); Sanscrit, kangu, priyangu,t 


Natural order Graminee, tribe Panicee. A tall handsome grass with long nodding bristly 
flowering spikes. Stems many, erect, 3-5 ft. high, round, smooth, rooting from the lower nodes. 
Leaves 14-2 ft. long and about 1 in. broad, rough with forward bristles ; sheaths about 8 in. 
long, sulcate, striate, pilose not hispid ; ligule bearded. Panicles ovate, closely arranged in a com- 
pact more or less cylindrical spike; rachis densely pilose. Spikelets 2-flowered, intermixed with 
sterile setiform peduncles disposed in the form of an involucre ; upper flower hermaphrodite, lower 
sterile. Glumes very unequal, ovate, acute, membranous. Pales equal, smooth, rounded. Lodicules 
2, obcuneate, truncate. Fruit (the grain) closely invested by the pales, light yellow, roundish, sub- 
compressed, with a broad furrow on one side proceeding from the embryo. 


Decandolle mentions China, Japan and the Indian Archipelago as the countries 
from which this plant has most probably originated and spread. It was one of the five 
plants which the Chinese Emperor had to sow every year according to the order given 
by Chen-nung 2,700 before Christ. The Sanscrit name angu indicates its antiquity as 
a cultivated plant in India. 

Kakun is much esteemed as an article of human food in some districts, and is eaten 
both in the form of cakes and as porridge, but an objection commonly made to it is that 
it has heating properties. It is also grown as food for cage birds, and is popularly sup- 
posed to be of medicinal use in alleviating the pains of child-birth. The grain may be 
straw-yellow or reddish-yellow, and this indicates at least two varieties. 

The area under kakun is even smaller than that under chehna. In each of the 
Meerut and Rohilkhand Divisions it amounts to about 1,200 acres. In the districts of 
the Agra Division it is somewhat larger (about 1,600 acres), and in the Allahabad Divi- 
sion it reaches the comparatively high figure of 8,000 acres. The area which it covers 
in the three districts of Azamgarh, Basti and Gorakhpur is about the same as that in 
Rohilkhand. In the Jhansi Division it is reported to be grown on 2,600 acres. Butit 
is far more commonly grown as a subordinate crop than by itself, and these figures great- 
ly under-estimate its real agricultural importance. In the Doab it is commonly sown 
in juar or chari fields on better class land, and in the Azamgarh District it is very 
generally mixed with sawan. 

It is sown with the commencement of the rains and reaped in September, being as 


* References :—Beauv. Agrost. 51; Kunth Enum. i. 153; Parlatore Fl. Ital. i. 113 ; Gaz. N.-W. P. Vol. x. 689, 
Panicum italicum, Linn.; Roxb. FI. Ind. i. 802 ; Drury Useful Pl, of India 326 ; DC. L’Orig. Pl. Cult, 303. Pennisetum itali- 
cum, R. Br. ; Baden-Powell Punj. Prod. 237. 


} Piddington Index 66. 
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Soil and Manuring. 


Outturn. 


Injuries. 


SETARIA ITALICAe 


arule grown on the good land of the village, and often on the highly manured fields 
round the village site. As a general rule it is followed by a spring crop. Its outturn 
is not so large as that of sawan, averaging, when grown close, from 33 to 5 maunds per 
acre. Great loss is suffered by the depredations of birds, who are particularly fond of the 
grain, and there is a common saying, “ Kakun kheti, baj dharna,” 7.e., (the cultivation of 
kakun is like keeping a hawk). The straw is no more nutritious as cattle fodder than 
rice straw, and is not therefore set much store by. 


Explanation of Plate XXV. 


1. Cluster of spikelets. 2. Upper part of plant with inflorescence, (reduced 
to 4 nat. size.) 
Drawn from a living specimen gathered near Mussoorie, 
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Drawn by BH, Mormuei 


Description. 


Distribution. 


Area. 


Season. 


Outturn, 


PANICUM PSILOPODIUM, Trin." 


[Vide Plate XXVI}. 


ENGLISH, none ; VERNACULAR, kutki (Bundelkhand), mijhri (Mirzapur). 


Natural order Graminew, tribe Panicee. Annual, erect. Stems many, 14-2 ft. high, striate ; 
smooth and polished. Leaves falling short of the panicles, narrow and tapering to a fine point, 5- 
nerved ; ligule short, torn and ciliate. Panicles slender, erect ; branches capillary, flexuose. Spikelets 
smaller than those of P. miliaceum, on slender ascending pedicles, 2-flowered ; outer glume smaller 
than and embracing the inner glume at the base, ovate with a blunt point, 3-nerved ; inner glume 
many-nerved, ovate, lanceolate, acute ; pales of the lower (sterile floret) of equal length ; pales of the 
fertile florets cartilaginous. Grain closely invested by the pales, small, ovate, pointed, dark brown 
when ripe, and polished. 


The cultivation of this millet is almost entirely restricted to the extreme south of 
the Provinces, where the conditions are those of Central India. It is a very common 
crop in the hilly portions of the Central Provinces. The area under it in Bundelkand is 
returned as 16,847 acres, 11,553 acres of which are in the district of Lalitpur, which 
geographically belongs to the Central Provinces. The area which it covers in the south 
of the Allahabad and Mirzapur Districts has not been ascertained. An allied species (2. 
miliare, Linn.) is also, we believe, cultivated along with this crop, or in similar localities 
under the name of suthi. 

It is sown in June and reaped in October, forming, together with kodon, the crop 
which is generally taken from the poorest land in the village. Indeed it is often grown 
on soils which could hardly produce a crop of kodon, Its average product of grain to 
the acre is returned as not exceeding 2 maunds. 


Explanation of Plate XXVI. 


1, Entire plant, (reduced to 3 size.) 4, Flower with pales and lodicules removed, ) 
2. Upper part with inflorescence, (nat. size.) 5. Grain with withered remains of pales, ¢ enlarged, 
3. Spikelet, enlarged. 6, Inner pale, " 


Drawn from a living specimen in the Sahdranpur Garden. 


* References :—Trin. Diss. ii. 217; Nees in Mart, Fl., Braz, ii, 199. 


Description. 


Distribution. 


Area, 


PASPALUM SCROBICULATUM, Linn.’ 


[Vide Plate XX VII]. 


ENGLISH, none; VERNACULAR, kodon, koda, kodram (Bijnor) ; Sanscrit, koradusha, kod- 
rava.t 

Natural order Gramineae, tribe Panicee. A smooth annual herbaceous grass. Stems many, 
branching, about 2 ft. high, compressed. Leaves overtopping the flower spikes ; sheaths long, the 
upper ones spathelike and often embracing the spikes ; blade narrow, tapering gradually to a fine point. 
Spikes 2-4, terminal and axillary, sessile ; spikelets in two rows on one side of a broad membranous 
flattened flexuose rachis, 1-flowered, sessile. Glumes equal, membranous, lower 3-nerved, inner one 
5-nerved. Pales about equal, cartilaginous, outer one hard and brittle, inner thinner with membranous 
auricle-like projecting edges embracing the stamens and pistil. Lodicules 2, obcuneate, truncate. 
Stigmas projecting from between the pales, orange brown. Fruit (the grain) enclosed by and 
adherent to the pales, brown, smooth, roundish, about the size of hemp seed. 


Kodon is a native of India; it is grown far more extensively than any of the other 
minor millets, and over a large portion of the Provinces is the favourite crop for inferior 
outlying land. This is, however, on account of the readiness with which it grows on the 
poorest soil, and not by reason of the quality of its grain, which is by no means a popular 
article of food. Indeed there is a saying current in some parts of the Provinces that 
hell is the destination of any one who dies within 21 days after eating it. It is not 
used for religious offerings. 

The area under kodon in the 30 temporarily settled districts of the N.-W. Provinces 
is Shown below :— 


Benares z 

Division umaun 

aes including Division, 

Meerut |Rohilkhand} Agra .? {Azamgarh,| Jhansi | including 
Division. | Division. | Division. | °¥@4ing | Basti and’) Division, | ‘Tarai | Total 

Di rau Gorakhpur District 

isit1Cl. | Districts only. 
only. 
acres, acres, acres. acres, acres. Acres. acres. acres. 
25 | 35,804 684 | 96,789 | 19247 | 60,175 | not re- | 2,12, 724 


turned. 


The districts in which the area is largest are those lying south of the Jumna. Banda 
returns 24,446 acres, Hamirpur 24,934 acres, Lalitpur 47,051 acres, and the trans-Jumna 
portion of the Allahabad District 47,139 acres. The wealth of a tract might be almost 
assumed to stand in inverse ratio to its area of kodon cultivation. Kodon is grown merely 
as a means of subsistence, and without much expectation of rent or profit. 


* References :—Roxb. Fl. Ind. i. 278 ; Baden-Powell Punj. Prod. p. 238 ; Gaz. N.-W. P. Vol. x. p. 688. 
¢ Roxburgh (1. c.) Piddington Index 66. 
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PASPALUM SCROBICULATUM. 9 


It is asarule sown at the commencement of the rains, at the rate of from 12 to 20 
lbs. to the acre, and is cut in October. In Oudh it is reported to be occasionally sown 
on dry soil before the monsoon commences, and to germinate when the rains break. In 
the districts where its cultivation is most extensive it is generally grown alone; in the 
Doab it is often mixed with cotton, and in the Benares Division with arhar. It is never 
succeeded by a spring crop, since it as a rule ripens too late to be off the ground in time. 
The soil on which it is grown is also generally too poor to bear two crops within the 
year, and kodon is said to be an exhausting crop. 

Careful weeding is needed to secure a good outturn, which is estimated at from 10 
to 12 maunds of grain to the acre, but a large proportion of this weight consists of 
chaff, for the husk of kodon is especially thick and heavy. The grain is separated with 
great difficulty. The plants are allowed to lie for a week or so after being reaped, in 
order to loosen the grain, which is even then not thrashed out without a good deal of 
trouble. The grain is husked by being ground in earthen mills (Allahabad). 

Kodon suffers considerably from the attacks of insects, but is said to be protected 
from the ravages of birds by the fact that its ear is partially concealed in the leaf 
sheath, as is the case with the coarse varieties of rice. 

A curious fact connected with the grain is its liability to produce a sort of intoxi- 
cation, which is vouched for by many authorities. The Settlement Officer of Azam- 
garh writes that instances of intoxication caused by kodon imported from the trans- 
Gogra Districts (Basti and Gorakhpur) are known to the people, but that no such effect 
have been noticed from grain locally produced. The reason for the intoxicating effect 
of Kodon grain under certain circumstances may perhaps lie in the fermentation which 
is undoubtedly brought about in order to loosen the husk and make it more easily 
removeable, 


Explanation of Plate XXVII. 


1. Spike, outer side. | 2. Ditto, inner side, showing the flattened rachis. 
Drawn from a living specimen gathered at Saharanpur. 


Description. 


Origin. 


Varieties. 


Distribution, 


ELEUSINE CORACANA, Gertn.’ 


[Vide Plate XXVIII}. 


ENGLISH, none; VERNACULAR, Mandua, marua, makra and rotka (Jalaun). The ragi of 
Southern India ; Sanscrit, rajika,t 


Natural order Gramineae, tribe Chloridee. A medium-sized annual grass. Stems several, 
erect, 2-4 ft. high, somewhat compressed, smooth, sulcate. Leaves with long finely sulcate sheaths ; 
ligule shallow, densely bearded ; blade 1-2 ft., linear, smooth, striate. Spikes 4-6, digitate, incurved, 
with usually one or more isolated ones placed lower down and representing a second verticil ; spike- 
lets sessile, 2-5 in., arranged in two rows on one side of a flattened somewhat flexuose and minutely 
toothed rachis. Florets sessile, distichous. Glumes lanceolate, boat-shaped, with membranous mar- 
gins, keel prominent, edged with minute forward prickles ; outer one about twice as long as the 
inner ; lower pale ovate mucronate, the middle nerve forming a prominent keel ; inner pale smaller, 
bifid, the two principal nerves keeled and armed with small prickles. Lodicules very small, entire or 
bilobed at the apex. Ovary smooth, shortly stalked ; styles 2, with long feathery stigmas. Seed glo- 
bular and about the size of mustard, dark reddish brown, transversely wrinkled, enclosed in a loose 
membranous pericarp.t Var. stricta (E. stricta, Roxb. 1. c. 843), stems 2-5 ft. high, spikes straight. 


Mandua is a native of India. Its specific name is founded on the Cinghalese word 
kourakhan. There is an allied species (Hleusine egyptiaca) bearing the same vernacular 
name (makra), and occurring commonly throughout Upper India, which presents to a su- 
perficial examination hardly any points of difference from the cultivated plant; the seed 
of this wild plant is collected by the poorer classes as an unpalateable, though often 
very serviceable, food. ‘The grain of the cultivated mandua is anything but popular diet. 
Cakes made from it are very dry eating, and little satisfies an empty stomach. For this 
reason it is reckoned an economic grain by the poor. But no one eats mandua cakes 
by preference. It causes, people say, as much discomfort to the stomach as a woollen 
loin cloth to the skin, and hence the proverb 

“ Mandua ka roti kamala ka dhoti.’’§ 

In addition to the more important variety mentioned above, Roxburgh has described 
several sub-varieties of this latter, differing in the nature of the soil in which they are 
cultivated, and also in the season of harvesting, some of them ripening early enough 
to be succeeded by a crop in the following rabi. 

It is cultivated under two very different circumstances in these Provinces. The 
most important position it fills is that of the chief food grain of the hill tracts on their 
northern border, where it is very extensively cultivated. In Jaunsar Bawar it forms 
the chief article of food of the hill men, and is grown on the very poorest soil, often 
yielding a crop from mere stones and shingle. It is on the other hand very rarely 


* References :—Gertn. Carp. i. 8; Roxb. Fl. Ind. i, 342; Drury Useful Pl. of Ind. p. 193; Baden-Powell Punj. 
Prod. p. 238 ; Gaz. N.-W. P. Vol. x. p. 690; DU. L’Orig. Pl. Cult, 308 ; Cynosurus Coracanus, Linn. ; C, tristachys, Lamk, 
¢ Piddington Index 33. 


t Roxburgh (1. c.) calls this an aril. 
§ Azamgarh Settlement Report. 
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ELEUSINE CORACANA. 11 


grown in the hilly country to the south of the Provinces, where its place is taken by 
kodon. But it is grown to a greater or less extent over the whole of the Provinces, and 
in the more fertile districts its cultivation is often attended with considerable care, and 
results in a very large weight of produce. The area under mandua in the 30 temporari- 
ly settled districts of the N.-W. Provinces is shown below. The figures are only ap- 
proximately correct :— 


Benares 


Snare Kumaun 

Allahabad | Division, Division, 

Meerut |Rohilkhand| Agra Division, | , ees 5 Jhansi | including 
Division. | Division, | Division. | excluding pase sn, Division. Tarai Total. 

Jaunpur. | ona Basti H District 
only. only, 
acres, acres. acres. acres, acres. acres, acres. acres. 
14,712 1,663 5,035 6,516 | 14,962 121 160 | 43,169 


58 per cent. of the total area is contributed by the two districts of Dehra Dan (in- 
cluding Jaunsér Bawar) (11,365 acres), and Azamgarh (14,395 acres). 

It prefers light soils, and is sown at the commencement of the rains, at the rate of 
10 lbs. of seed to the acre. In the Allahabad and Azamgarh Districts it is reported to 
be occasionally sown in seed beds and transplanted like rice. In this case the seed is 
sown with irrigation in May, and the seedlings are planted out when the rains break. 
It suffers greatly from heavy rain, and a good year for rice is a bad year for mandua, and 
vice versd. It should be weeded two or three times, and when carefully cultivated often 
receives a top dressing of manure after the first weeding. The yield is the heaviest of 
any of the minor millets, since not only is the gross weight of the produce large, but 
only a small proportion of this weight consists of husk. In this respect mandua is 


the most profitable of the minor millets. With sawan and kodon for instance, the husk 


contributes almost 50 per cent. of the weight, while with mandua it only amounts to 
4 or 5 per cent. 

Where carefully cultivated 12 to 14 maunds of grain may be expected to the acre, 
but in the hills a much smaller produce than this is gathered, and cultivators would be 
content with 5 or 6 maunds. 


Explanation of Plate XXVIII. 


1. A leaf, : 3. Upper part of plant with immature ‘ 
2. A head of digitate spikes, \ nat. size. inflorescence, \ nat. size. 
Drawn from a living specimen gathered at Saharanpur. 
c 2 


Description. 


Varieties, 


Area. 


Mixtures. 


Season. 


Outturn. 


VIGNA CATIANG, Endl.* 


[Vide Plates XXIX. and XXX.] 


e 4 
ENGLISH, none ; VERNACULAR, lobia, rawas, rausa, sonta. 


Natural order Leguminose, sub-order Papilionacee, tribe Phaseolee. A smooth climbing or 
sometimes sub-erect herb. Leaves trifoliolate ; stipules inserted above the base, ovate, acute at both 
ends ; petioles about as long as the leaflets, deeply channelled ; stipels roundish ; leaflets 3-6 in. 
long, rhomboid ovate, variable in breadth. Flowers in clusters at the summit of the peduncle ; 
peduncles axillary, usually exceeding the leaves, bearing at the summit a few (3-6) shortly pedicelled 
flowers. Calyx teeth lanceolate or deltoid, cuspidate. Corolla twice as long as the calyx ; standard 
pale blue or reddish purple inside, and yellowish at the back ; keel truncate, whitish. Stamens 
diadelphous. Style filiform, bearded on the inner face. Pod long, nearly straight, many-seeded, 
torulose. Seeds 10-20, white, brown or black. 


Lobia has a strong superficial resemblance to ming and urd,t but may be easily 
distinguished from them by the possession of reddish purple instead of yellow flowers, 
and by its foliage being glabrous or destitute of the hairs which thickly cover the stalks 
and leaves of the two other pulses. It is as a rule grown for its grain, and forms like 
ard and ming a humble associate of the kharif millets. A variety with very long pods 
is cultivated by market gardeners as a vegetable. Its pods are picked while green, and 
take, but very unworthily, the place occupied by French beans in European cookery. 
The seeds like those of mang and urd vary considerably in colour, the white kind being 
considered the best. 

It is less frequently grown as a sole crop than either ming or ard, and the area 
which it occupies by itself is quite insignificant except in the Rohilkhand Division, - 
where it amounts to about 5,000 acres. On the other hand it forms portions of the 
undergrowth in a large proportion of kharif millet and cotton fields, with which it is 
sown at the commencement of the rains. It ripens in October or November, and yields 
a produce of about the same quantity as that of ird. Its grain is less valued than that © 
of urd or ming, being difficult of digestion, and apt, according to native ideas, to 
generate heat in the stomach. The leaves and stems are used as cattle fodder. 


Explanation of Plate XXIX. 


1. Cluster of ripe pods, (nat. size.) 3. Flower with calyx and corolla romoved, | 
2. Single pod with one valve partially removed and 4, » With keel and one wing petal ( 
j : enlarged. 
exposing the seeds, (nat. size.) removed, f 
5. » seen from behind, 


Explanation of Plate XXX. 


J, Single pod with one valve partially removed and 3. 
exposing the seeds, (nat. size.) 4. he in preceding Plate. 
2. Cluster of pods, (nat. size.) 6. 


The above Plates are from drawings of living specimens gathered near Saharanpur. 


* References :—Hook. FI. Ind. ii. 205 ; Gaz. N.-W. P. Vol. x. page 695 ; Ind. Forester Vol. ix. (1883) p. 203. Dolichos 


Catiang, Linn. ; Roxb. Fl. Ind. iii. 303. D. sinensis, Linn, ; Roxb. Fl. Ind, iii. 302 ; W. & A. Prod. 250; Baden-Powell 
Punj. Prod. 241; Drury Useful Pl. of Ind, 186, 


¢ See pages 37 and 39 of Part I. 


PLATE XXIEX. 


Litho, T. O. Prass, Roorkee, 
Thus, D, Bona, Supdl. 


VIGNA CATIANG, ENDL. 


Drawn by H. Mormusji 


“apdng suog ‘qd ‘souL “AVA Hlanuioyy ‘wy Aq aarig 
‘adyAooy ‘sseig ) Lf ‘omy . 


IAN] SONVILWO WNDIA 


PLATE XXXL 


Litho T. C. Press, Roorkee. 
Thos. D. Bona, Supdt 


LENS, L. 


ERVUM 


- Drawn by H. Hormusji- 
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Outturn. 


ERVUM LENS, Linn." 


[Vide Plate XXXI]. 


ENGLISH, lentil; VERNACULAR, masur. 


Natural order Leguminosae, sub-order Papilionacee, tribe Viciee. A small softly pubescent 
herb. Stems erect, 1-2 ft., much branched from the base, furrowed. Leaves alternate, nearly 
sessile, with spreading lanceolate acute stipules at the base, pinnate, about 2 in. long, rachis seti- 
form at the apex or terminating in a tendril or with an odd leaflet ; leaflets in pairs of 4-7, sessile, 
pubescent, lanceolate, entire, often mucronate at the apex. Racemes 2-4-flowered ; peduncles about 
as long as the leaves and extended some distance beyond the flowers. Calyx-tube short, campanu- 
late, teeth linear, twice as long as the tube, clothed with long silky hairs. Corolla papilionaceous, a 
little longer than the calyx teeth, pale purple ; standard suborbicular, emarginate, mucronate, with 
a short broad claw ; wings spathulate with spreading limbs, the claws with prominent hooked pro- 
cesses which fit into the sides of the keel; keel petals a little shorter than the wings. Stamens 
diadelphous. Style curved upwards, bearded on its inner side. Pod rhomboid-oblong, about 3 in. 
long, smooth, compressed, 2-valved, tipped with the base of the style. Seeds usually 2, compressed, 
lenticular, marble-spotted. 


According to Decandollet this plant is a true native of Western Asia, Greece, 
and Italy; at a very early period it appears to have been brought to Egypt as a culti- 
vated plant, and from this centre to have spread to Europe westward and to India east- 
ward. 

Lentils are grown as a cold weather crop under much the same conditions as peas. 
Their cultivation is most extended in the damper parts of the Provinces. In the Tarai 
district the area under them constitutes nearly 7 per cent. of the total rabi cropped area; 
in the Rohilkhand Division it amounts to 2 per cent.; and in the districts of the Benares 
Division to 1°3 per cent. In no other division does it reach so high a proportion as 1 
per cent., being next largest in the Meerut and Allahabad Divisions (0°8 and 0°7 per cent.), 
and smallest in the Agra and Jhansi Divisions (0°1 and 0°3 per cent.), which together 
comprise the driest tract in the Provinces. Taking the 30 temporarily settled districts 
as a whole, mastr is grown on almost exactly 1 per cent. of the total rabi cropped area. 

It is sown in all kinds of soils, but chiefly in low-lying land. It is comparatively 
seldom grown after an autumn fallow, but most commonly follows early rice, being often 
sown while the rice stalks are standing, and allowed to grow up amongst them. Three 
ploughings are as a rule sufficient. 

The quantity of seed sown per acre varies with the condition of the ground, but is 
commonly about one maund. The average produce from unirrigated land is from 63 to 


* References :—Royle Ill. 200 ; Hook. FI. Brit. Ind. ii. 179 ; Baden-Powell Punj, Prod. 241 ; Gaz. N.-W. P. Vol. x. 
694; DC. L’Orig. Pl. Cult. 257, Lens esculenta, Moench Method 131; Bentley and Trimen Med. Pl. 76. Cicer Lens, 
Willd. ; Roxb. Fl. Ind. iii. 324. 

¢ DC. L’Orig. Pl, Cult, 1. ¢. 


14 ERVUM LENS. 


8 maunds grain, but with irrigation from 10 to 12 maunds would not be an excessive 
outturn. 


Average area, The average area under masir in the 30 temporarily settled N.-W. Provinces Dis- 


tricts as deduced from the agricultural returns of the last three years, is shown below 
division by division :— 


Benares 
Allahabad | Division, 


serie ees shes ST 

Meerut |Rohilkhand} Agra ivision, | Including | Jhansi | Division, 
Division. | Division. | Division. Suaanae Geansc Division. including Total. 

District. | and Basti District 

Districts. only. 
acres. acres. acres, acres. acres, acres. acres, acres. 
Irrigated, ae | ae 6,987] 1,231 426 332| 4,562] 1,192 741| 15,961 
Dry, «ese vee {-:18,155] 41,157] 1,673] 14,964} 22,151] 1,064) 4,100] 98,264 
Total, ... | 20,142] 42,888] 2,599] 15,296] 26,713) 2,256] 4,841 1,14,295 


Explanation of Plate XXXI. 


1. Entire plant, (nat. size.) 
2. Flower, back view, 
3. Ditto, front view, 


4. Flower, with petals removed, 


enlarged 5. Single pod, } enlarged. 


Drawn from a living specimen gathered at Saharanpur. 
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LATHYRUS SATIVUS, L. 


Drawn by H, Hormusji- 


Description. 


Orgin. 


Season. 
Soil. 


Distribution. 


LATHYRUS SATIVUS, Linn.” 


Kasse [ Vide Plate XXXII}. 


4 s s . 2 . 
ENGLISH, none ; VERNACULAR, kasari, kassar, tiura, tiuri, latri (Azamgarh). 


Natural order Leguminosae, sub-order Papilionacee, tribe Viciee. A smooth procumbent or 
climbing annual. Stems quadrangular, two of the angles winged. Leaves pinnate, ending in trifid 
tendrils ; stipules broad, entire, acuminate, sagittate below; petioles about 1 in. long, winged, 
broader upwards ; leaflets 2, linear lanceolate, acuminate, entire, on very short pale tumid stalks. 
Peduncles longer than the petiole, 1-flowered. Calyx teeth spreading in flower, lanceolate, acute, 
about twice as long as the tube, the lowest one a little longer than the rest. Standard and wings 
peacock-blue tinged with reddish purple, rarely white ; standard about 3-in. long, rather broader 
than its length, emarginate ; claws of wings incurved ; keel petals somewhat twisted, pale tinged 
with pink. Stamens diadelphous, tube of the united ones truncate. Style bent, bearded below. 
Pod ovate oblong, about an inch in length, compressed, and with a conspicuous wing on either side 
of the dorsal suture. Seeds 4-5 filling up the pod, ovate or wedge-shaped, flattened or somewhat 
concave on two sides, black, brown or yellowish and marbled. 


Wild from the southern Caucasus or Caspian Sea as far as Northern India, from 
thence it has spread westward as a weed of cultivation. It was known to the Greeks 
under the name of /athyros, and the Romans called it cicercula.t 

It is a coarse kind of pea, notorious for its effect in producing paralysis if eaten in 
excess. Its grain may be readily recognized from that of the true pea by being 
somewhat flattened on two sides (whence the true pea is often termed gol mattar or 
“round” pea), and by the reddish marbling with which its surface is variegated. 

It is grown as a cold weather crop on land which will raise no other kind of pulse. 
Its cultivation is commonest on very heavy clay soils, and it is frequently sown on land 
submerged in the rainy season, which hardens during the cold weather almost to the 
consistency of stone, splitting up into long deep fissures. After prolonged floods it 
occasionally offers a means of raising a cold weather crop from land which would 
otherwise be unculturable, since it can be sown broadcast on miry ground, and is not 
so injuriously effected by the subsequent hardening of the surface as would be the case 
with any other rabi crop. For similar reasons it is occasionally sown in rice fields even 
before the rice is cut, springing up between the rice stalks, and yielding a crop in the 
spring whilst the rice stubble is still standing. 

Its cultivation is commonest in the eastern districts, and is of considerable extent 
in that part of the Allahabad District which hes south of the Jumna. It is also much 
grown under the name of “latri” in the Azamgarh District. No reliable statistics of 
its area are forthcoming. 


Prod. 242; Gaz. N.-W. P. Vol. x. 694 ; DC, L’Orig. Pl. Cult. 88. 
t DC. L’Orig. Pl. Cult. 1. c. 
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LATHYRUS SATIVUS. 


The remarkable part connected with it is its undoubted tendency to produce 
paralysis, which has been ascribed to the nitrogenous constituents in which it is 
exceptionally abundant. The widespread occurrence of paralysis in Sindh after a 
season of extensive inundations, in which kasfri was grown on an exceptionally large 
scale, attracted considerable observation, and the Settlement Officer of Azamgarh reports 
that similar effects are to be noticed in the Azamgarh District, cases of paralysis being 
far from uncommon in villages where kasari forms an important item of diet. It may 
also be noticed that the occurrences of some cases of paralysis in the military station of 
Almora some few years ago was traced to the fraudulent admixture of kasari with the 
gram supplied for the use of the troops. 


Colonel Sleeman writes as follows of the effect of the large consumption of kaséri 
in eastern villages of Oudh :— 


“In 1829 the wheat and other spring crops in this and the surrounding villages were destroyed by a 
“ severe hail-storm; in 1830 they were deficient from the want of seasonable rains, and in 1831 they were 
“‘ destroyed by blight. During these three years the kasari which, though not sown of itself, is left carelessly 
“to grow among the wheat and other grain, and given in the green and dry state to cattle, remained 
“uninjured, and thrived with great luxuriance. In 1831 they reaped a rich crop of it from the blighted 
‘wheat fields, and subsisted upon its grain during that and the following year, giving the stalks and leaves 
‘‘ only to their cattle. In 1833 the sad effects of this food began to manifest themselves. The younger 
“ part of the population of this and the surrounding villages, from the age of thirty downwards, began to 
“ be deprived of the use of their limbs below the waist by paralytic strokes, in all cases sudden, but in some 
‘‘more severe than in others. About half the youth of this village of both sexes became affected during 
‘‘ the years 1833 and in 1834; and many of them have lost the use of their lower limbs entirely, and are 
“unable to move. The youth of the surrounding villages, in which kasdri from the same causes formed the 
‘“‘chief article of food during the years 1831 and 1832, have suffered in an equal degree. Since the year 
‘1834 no new case has occurred, but no person once attacked had been found to recover the use of the 
“limbs affected, and my tent was surrounded by great numbers of the youth in different stages of the disease, 
‘“‘imploring my advice and assistance under this dreadful visitation. Some of them were very fine-looking 
“young men of good caste and respectable families, and all stated that their pains and infirmities were 
‘‘ confined entirely to the joints below the waist. They described the attack as coming on suddenly, often 
‘while the person was asleep, and without any warning symptoms whatever, and stated, that a greater 
‘‘ portion of the young men were attacked than of the young women. It is the prevailing opinion of the 
“natives throughout the country, that both horses and bullocks which have been much fed upon kasari are 
‘< liable to lose the use of their limbs, but if the poisonous qualities abound more in the grain than in the stalk 
“ or the leaves, man, who eats nothing but the grain, must be more liable to suffer from the use of this food 
‘‘than beasts, which eat it merely as they eat grass or hay.” 


Explanation of Plate XXXII. 


5. Pod, 


Terminal portion of plant, 
nat, size. 
6. Ditto, with one valve removed, 


i 
2. Flower, front view, 
3. Ditto, back view, 


4, Flower, with some of the petals removed, 
nat, size. 


Drawn from a living specimen gathered at Saharanpur. 
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PISUM ARVENSE, LINN. 


Drawn by H. fiermusji 


Description. 


Description. 


Origin. 


PISUM SATIVUM, Lunn. 


[Vide Plate XXXITa. ] 


ENGLISH, pe&; VERNACULAR, Mattar, gol mattar ; Sanscrit, harenso.T 


Natural order Leguminose, sub-order Papilionacea, tribe Viciee. A smooth glaucous climbing 
annual with white flowers. Stems stout, terete, hollow, flexuose. Stipules large, 2 in. long and 
about 14 in. broad, semi-cordate, dentate towards the base, and with a minute mucro at the apex. 
Leaves alternate pinnate, bi-tri-jugate, the common petiole ending in a more or less branching 
tendril ; leaflets nearly sessile, ovate, entire or obscurely dentate. Flowers large, irregular, axillary, 
solitary (in Indian plants), white ; peduncles a little longer than the stipules, ending in a short 
stoutish seta ; bracts minute caducous; pedicle} in. Calyx gamosepalous, persistent ; tube gib- 
bous at the back, segments 3 in., about equal in length, lanceolate, acuminate, the two posterior 
ones broader. Standard broadly obcordate, mucronate ; claw short, semi-tubular ; wings a little 
shorter than the standard, oblong falcate, attached to and converging round the keel; keel petals 
obtuse, cohering and forming a wing-like ridge along the top. Stamens 10, diadelphous ; filaments 
connate in a truncate tube for more than half their length, the free portions dilated upwards. 
Ovary single, 1-celled, oblong, compressed ; style thick laterally, compressed, bearded on the inner 
side. Seeds globose, white. 


PISUM ARVENSE, Linn. 


[Vide Plate XXXIIz.] 


ENGLISH, field pea; VERNACULAR, desi mattar, chota mattar, also kalon, kulai, and batana 
(Jaunsar).§ 


A variety or sub-species of P. sativum, differing from it chiefly by its purplish flowers and 
compressed marbled seeds. It is a less robust plant, the stems are more slender ; at the base of the 
stipules there is a reddish purple blotch of exactly the same tint as that of the wing petal; the 
peduncles are shorter, the upper ones falling short of the stipules, the free terminal portion is also 
much shorter ; the flowers are smaller ; the standard is pale lilac, the wings reddish purple, and the 
keel petals of a yellowish white colour ; and the seeds as mentioned above are very different. 


Regarding the origin of P. sativum, M. Decandolle, in his recent work above refer- 
red to, is of opinion that before being cultivated it existed as a wild plant in W. Asia, 
extending probably from the S. Caucasus to Persia; that the Aryan people introduced 
it into Europe, also that it probably found its way to N. India before the arrival of the 


* References :—Roxb. Fl. Ind. iii. 321; Royle Ill. Him, 200; Hook. Fl. Brit. Ind. ii. 181; Boiss, Fl. Or. ii. 622 ; 
Baden-Powell Punj. Prod. 242 ; DC. L’Orig. Pl. Cult, 262. 


+ Piddington Index p. 70. 
} See above under P. sativum. 
§ Atkinson in Gaz, N.-W., P. Le. 
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Seasons. 


Distribution. 


Cultivation. 


Irrigation. 


Harvesting. 


Injuries. 


Cost of cultivation. 


Outturn. 


PISUM SATIVUM AND P. ARVENSE. 


eastern Aryans. The origin of P. arvense has not been ascertained for certain. Ac- 
cording to the researches of M. Decandolle, it would appear that Italy was most likely 
its original home, for in no other country does it grow in such a spontaneous manner in 
localities far removed from cultivation. Royle, however, believed it to be wild in the 
khadir land of the Jumna near Dehli.* 


Both kinds are largely grown in some of the districts of these Provinces; the | 


round-seeded one is, however, by far the more valuable and prolific of the two, and in- 
cludes the white peas known as ddl: and patnai (Azamgarh District) according as they 
are of large and small size. The greenish coloured peas which are included in the 
second species are usually known as mattar or chattar, but must be carefully distin- 
guished from the hasdri (Lathyrus sativus), an entirely different species of pea, to which 
they bear some resemblance, and which is cultivated much after the same fashion. 

Peas are arabi crop, and are sown from the end of September to the middle of Oc- 
tober, and reaped in March. In the western and central parts of the Provinces they 
are most commonly grown as a second crop after indigo or rice in the preceding kharif, 
and since they are hardly ever irrigated their average outturn is very small. With the 
exception indeed of the Meerut District, in which the area under peas amounts to nearly 
A per cent. of the rabi cropped area, the cultivation of peas in the parts of the Provin- 
ces which lie west of Allahabad is on a very trifling scale, only the common varieties 


being grown. In the Allahabad District the area under peas rises to 5°9 per cent. on the 


rabi cropped area, and in the districts of the Benares Division and of the east of Oudh, 
their cultivation plays an important part in the agriculture of the district, the white 
varieties being largely grown with careful tillage and irrigation. In Azamgarh, Gorakh- 
pur and Basti, the area under peas amounts to 13:4 per cent. on the rabi cropped area, 
and in wet seasons, when the ground is too damp to allow of wheat being sown in 
time, peas are often sown in its place. 

As a rule they are sown, like gram, on heavy ground, and the coarser varieties do 
not require, or at all events do not receive, very careful preparation. Manure is hardly 
ever, if ever, used. They are sown broadcast, and ploughed in at the rate of 14 maunds 
per acre, if of the fine, and at 1 maund per acre, if of the coarse kind. 

They do not receive much irrigation except in Oudh and the Benares Division, where 
nearly the whole of the crop receives at least one watering. 

They are harvested in the same manner as other rabi crops, but supply a certain 
amount of food long before they are cut and carried, the green pods being regularly 
picked for home consumption from the time when they first reach their full size. 

Like gram they suffer (especially the white varieties) from frost and from the ray- 
ages of a caterpillar called the “ Bahadura.” 

The cost of production per acre may be put at Rs. 12-13 for the coarse kind when 
no irrigation is used, and Rs. 17-13 for the fine kinds, assuming that two waterings are 
given and the land is of rather higher rent. 

The average outturn in the Meerut, Rohilkhand, Agra, Allahabad and Jhansi Divi- 
sions is about 10 maunds per irrigated, and 7 maunds per unirrigated, acre. In the Oudh 


* Til. Him. le. 


=, nee 


Average area. 
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and the Benares Divisions it rises to 16 maunds in the first, and 8 maunds in the second 
case. The outturn of chaff (4/risa) may be taken as equal to that of grain. 

The average area under peas in the 30 temporarily settled N.-W. Provinces districts 
during the year 1879-80 and 1881 is shown below by divisions, but is believed to include 
a certain amount of land under kas4ri, which is largely cultivated in the Allahabad Divi- 


sion :— 


Benares 
Division, Kumaun 
rare including Division, 
Meerut |Rohilkhand| Agra excluding | 42@mgarh,| Jhansi | including Total 
Division, | Division. | Division. | “J. 4n oe Basti and | Division. Tarai % 
District, |Gorakhpur District 
witch. | Districts only. 
only. 
acres, acres. acres, acres. acres. acres. acres, acres. 
Irrigated, ... ese} 18,474 725 3,307} 21,918} 2,17,057 5538 ode 2,62,034 
Unirrigated, --| 28,876 9,598 20,865) 54,850 692 120} 1,17,818 
Total; “ss. 47,350} 10,823 6,124) 42,783) 2,71,907 1,245 120} 3,79,852 
Explanation of Plate XXXIIa. 
1. Vertical section of flower. | 4. Pod with one valve removed. 
. Standard. 5. Seed, 
3. Pod. | 
Drawn from a specimen obtained from Dehli. 
Eaplanation of Plate XXXIIz. 
1. Upper part of plant, (nat. size.) 5. Pistil, (enlarged.) 
2. Flower seen from behind, 6. Pod, \ nat Ao 
3. Ditto vertical section, Vtg 7; Ditto with one valve removed, Saher 
4, Portion of staminal tube, .8. Seed, (enlarged.) 


Drawn from a living specimen raised at Sab4ranpur from Bulandshahr seed, 
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Description. 


Origin. 


Varieties. 


Distribution. 


Mixtures. 


Season. 


CAJANUS INDICUS, Spreng.* 


[Vide Plates XXXIII. and XXXIV.] 


ENciisH, Pigeon-pea ; VERNACULAR, arhar, thur, dal; Sanscrit arhuku.t 


Natural order Leguminosae, tribe Phaseolee. An erect shrubby plant. Stems 5-10 ft. high ; 
branches many, sulcate, silky. Leaves trifoliolate ; stipules minute, lanceolate, cordate, soon falling ; 
petioles channelled striated ; leaflets with minute stipels, entire, oblong lanceolate, acute, silky especi- 
ally on the lower surface. Bracts downy. Flowers irregular papilionaceous, in loose corymbose 
racemes, sometimes forming a terminal panicle. Calyx } in. long ; tube campanulate, glandular 
pubescent ; teeth short. Corolla three times as long as the calyx ; standard yellow (C. flavus) or 
yellow with red veins (C. bicolor). Stamens diadelphous. Pods 2-3 in. long, narrowed at both ends, 
constricted between the seed, blotched with reddish-purple streaks. Seeds 3 or 4, about the size of 
small peas, somewhat compressed, smooth, varying in colour from yellow and red to light brown or 
even blackish. 


M. Decandolle (L’Orig. Pl. Cult.) gives reasons which indicate equatorial Africa 
as its original home. 

The two varieties alluded to under the names of C. flavus and C. bicolor are known 
respectively as ¢iur and arhar ; the latter is the one most commonly cultivated in these 
Provinces. It is easily distinguished by having its standard veined with purple instead 
of being plain yellow as in thur. Thur takes the place of arhar over a great part of the 
Central Provinces, and is distinguished there by its much shorter habit of growth, and 
by its flowering at least three months earlier than arhar. There are several other va- 
rieties differing more or less in the colour and size of the seeds. 

The area in the N.-W. Provinces 30 temporarily settled districts on which arhar 
is grown is very large, amounting to some 354 lakhs of acres, on not more than 14 lakhs 
of which it is, however, grown as the sole crop. It is therefore important merely as 
forming a subordinate crop with juar, bajra and cotton, and not on account of the area 
which it occupies for itself. Judging from the returns of the 30 temporarily settled 
N.-W. Provinces districts, out of the total area on which arhar is grown, juar-arhar oc- 
cupies 32, bajra-arhar 3's, cotton-arhar 385, and arhar alone only 3';. Its distribution 
follows therefore that of its principal crops, and since two of them, cotton and bajra, are 
principally grown in the west and south of the Provinces, the area on which arhar is 
grown is largest on these tracts, although perhaps it flourishes best in the eastern dis- 
tricts, where it has not to risk any injury from frost. 

It occupies the ground for a longer period than any other crop except sugar-cane, 
being sown at the commencement of the rains, and not cut till the rabi harvest time in 


* References :—Hook. Fl. Brit. Ind. ii. 217 ; DC. L’Orig. Pl. Cult. 266 ; Gaz. N.-W. Prov. Vol. x. 696; C. flavus 
DC. Prod. ii 406 ; W. and A. Prod. 256 ; Baden-Powell Punj. Prod. 242 ; Drury Useful Pl. of India 94; @. bicolor DC, Le. 
Cytisus Cajan, Roxb. Fl. Ind. iii, 325. 

+ Piddington Index 28, 
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CAJANUS INDICUS. 91 


March and April. An early variety grown in the Azamgarh district is said to ripen in 
February, but as a general rule at least nine months intervene between sowing and reap- 
ing. It is said not to impoverish the soil on which it is grown, or at all events to 
compensate for the loss it occasions by drawing up fresh food substances from the sub- 
soil, by opening up and aerating the ground with its deep penetrating roots, and by the 
return it makes in the shape of fallen leaves. ‘These advantages are supposed indeed 
to be generally characteristic of the leguminous order of plants. 

The soils on which it is grown vary with the requirements of the crop which it 
accompanies. It will occupy, if sown with juar, some of the heaviest, and if sown with 
bajra, some of the lightest, soils in the Provinces. But it prefers a light moist soil, 
which allows its roots to penetrate downwards without check, and although not requir- 
ing mauure, it only attains luxuriance when grown on either freshly broken or well 
fertilized land. 

The preparation of the land is similar to that for juar, bajra, or cotton, and the seed 
is sown broadcast if grown alone or with juar or bajra, and generally in lines about 15 
feet apart when it is associated with cotton. The amount of seed sown to the acre is 
about 6 seers if it forms the sole crop on the ground, and 2 seers when it accompanies 
other crops. 

Arhar is seldom irrigated on its own account, since the depth to which its roots 
penetrate enable it to draw moisture from a soil apparently parched, and to keep green 
during a rainless six months from October till March. If easily available, a watering 
is sometimes given it as a protection from frost, the effect being not only to give the 
plants strength to resist the frost, but also to hinder to some degree the chilling of the 
surface by radiation. 

It receives no weeding apart from its principal crop. When grown alone a plough 
is sometimes run over the field between the young plants to break up the surface soil 
when caked by the rain and sun. 

It is cut with the rabi crops and allowed to be stacked on the threshing floor until 
the threshing and cleaning of the former are completed. The leaves and pods are first 
of all stripped off the stems and then heaped together, and the grain threshed out either 
by bullock treading or by being beaten with a stick. The leaves form an excellent 
fodder. The stalks are valuable for roofing, basket making, and above all for making 
the tubular wicker work fascines (Jira or ajar) which are used to line earthen wells in 
order to prevent the earth from falling in. 

Frost is the principal enemy with which arhar has to contend. A single cold night 
often utterly ruins the crops of a whole district, and in the following morning the culti- 
vators may be seen sadly cutting down the withered plants as fodder for their cattle. 
Its liability to damage is however greatly dependent on the strength of the plants, and 
hence the crop grown on manured land near the village site will often remain green and 
flourishing after a frost which has withered up those on outlying fields. The practice 
of irrigating as a safeguard against frost has been already noticed. 

The cost of cultivation may be assumed to be almost the same as that of juar or 
bajra. 

District estimates agree tolerably closely in giving 7 maunds of grain and 16 maunds 
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Average area. 


CAJANUS INDICUS. 


bhiisa as the average produce per acre of land on which arhar is the sole crop. When 
associated with other crops its outturn varies enormously, being anything between 1 
and 5 maunds of grain to the acre. 

The average area during the last 3 years on which arhar was grown in the 30 
temporarily settled districts of the N.-W. Provinces and Oudh is shown below by 


Divisions :— 


Benares 
Division, Kumaun 
eueares including Division, 
Meerut |Rohilkhand| Agra exclude Azamgarh,| Jhansi | including Total 
Division. | Division. | Division. faunpur }2228ti_and | Division. Tarai otar 
Petal Gorakhpur District. 
* | Districts 
only. 
acres. acres, acres. acres. acres. acres, acres, acres. 
Arhar alone, 
Trrigated, soe cee 89 98 319 156 15,619 6 4 16,291 
Unirrigated, ... ove 4,587 4,008 1,724 12,920} 86,674 135 1,010} 1,11,058 


Total, ... 4,676} 4,106] 2,043) 18,076] 1,02,293 141} 1,014] 1,27,349 


re | rete | Sen, 


Juar-arhar. 


Irrigated, wee see 7,890 236} 24,139) 10,590 886 153 eee 43,894 
Unirrigated, ... eee | 184,822] 88,241) 5,386,735) 6,01,435 4,408} 84,449 2/14,99,592 


Total, ... | 1,92,212} 88,477) 5,60,874| 6,12,025 5,294! 84,602 2/15,43,486 


Bajra-arhar. 


Irrigated, aoe aer 920 405 1,978 809 49 1,058 wae 5,219 
Unirrigated, ... eee 65,724] 2,60,3852| 3,97,240| 2,09,948 3,556, 39,983 2) 9,76,805 
Total, ... 66,644| 2,60,757) 3,99,218] 2,10,757 3,605} 41,041 2} 9,82,024 


Cotton-arhar. 


Irrigated, ...  ... | 84,010 827; 27,082| 4,244 207 467 6] 66,843 
Unirrigated, ... ... | 81,599] 1,04,051] 2,53,103] 3,12,519] 8,226] 53,716 406| 8,08,620 
Total, ... | 1,15,609) 1,04,878] 2,80,185] 3,16,763]  3,433| 54,183 412| 8,75,463 


ee eee ee 


Grand Total, ... | 8,79,141] 4,58,218|12,42,820/11,52,621] 1,14,625| 1,79,967| —_1,430/35,28,822 


Explanation of Plate XXXIII. 


1, Flower with some of the petals 4, A keel petal, 

removed, slightly enlarged. 5. Portion of staminal tube, slightly enlarged. 
2. Standard, 6. Pistil. 
3. A wing petal, ! 7. Pod with one valve partially removed. 


Drawn from a living specimen gathered in Dehra Dun, 


Explanation of Plate XXXIV. 


1, Upper portion of plant. 7. Staminal tube. 
2. A lower leaf. 8. Ripe pod. 
3, 4,5. Flower, front side, and back views. 9. Ditto, with one valve removed. 


G. Ditto, with some of the petals removed. 


Drawn from a living specimen gathered at Saharanpur. 
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Description. 


Origin. 


Varieties. 


Method of cultivation. 


DOLICHOS LABLAB, Linn.’ 


[Vide Plates XXXIVa and XXXIVz.] 


/ ‘ . . . 
ENGLISH, none ; VERNACULAR, sem, sembi; Sanscrit shimbee.f 


Natural order Leguminosw, division Papilionacea, tribe Phaseolee. A twining perennial herb 
with stipellate trifoliate leaves, young parts downy. Stems pale-coloured, usually scabrid. Stipules 
small, cordate, lanceolate, reflexed, sub-persistent ; petioles 14-2 in. long, swollen at the base, chan- 
nelled above ; stipels minute ; stalks of the leaflets swollen, downy, dark green ; leaflets broadly 
ovate, or the two lower ones obliquely rhomboid, 2-3 in. long, entire, acuminate. Racemes erect, 
often leafy, composed of alternate fascicles of white or purplish flower ; bracteoles sub-persistent, 
oblong, rather shorter than the calyx. Calyx tube campanulate ; teeth short, triangular. Petals 
about equal in length; standard with two prominent parallel ridges. Stamens diadelphous. Style 
filiform, bent. Pods straight or scimitar-shaped, white green or purple, 3-5-seeded, tipped with the 
hardened base of the style ; margins rugose. Seeds black with the hilum white, or marbled. 


The sém is a native of India, and, in the opinion of M. Decandolle, it must have 
been under cultivation in this country for a period not less than 3,000 years. Its in- 
troduction into China, W. Asia, and Egypt, appears to have taken place at a much later 
date. 

There are several varieties of this climbing bean, one of the more distinct being 
that named D. purpureus, a separate figure of which is given in Plate XXXIVz. Rox- 
burgh (l.c.) describes no less than eleven cultivated varieties, and two wild ones. Their 
chief distinguishing characters have reference to the colour of the flowers, the shape 
and colour of the pods, and the colour of the seeds. 

In these Provinces sém is commonly grown along the borders of tall crops, and al- 
lowed to twine itself round the plants standing on the margin. The castor oil plant 
is a favourite support. It is also occasionally grown in little patches round houses, and 
allowed to trail over the walls and roof. It is never grown as a field crop by itself, since 
it would require an artificial support which would add too much to the cost. 

It is used as a vegetable, its long pods, picked in unripe condition, forming a favour- 
ite addition to the daily mess of green food. Itis seldom if ever grown for its grain. 


Explanation of Plate XXXIVa, 


ad 


Upper part of plant, 


: 3. Pod, : 
2. Flower with some of the petals eee na EUe: 4. Ditto with one valve removed, \ BOLE 
Explanation of Plate XXXIVz, 
1. Flower with some of the petals removed, 4. Inflorescence, ae 
. Pistil and portion of staminal tube, nat, size. 5. Cluster of pods, }na aS 
3. Pod, 


Both of the above were drawn from living specimens gathered at Saharanpur. 


* References :—Roxb. Fl. Ind. iii. 305 ; Hook FI. Brit. Ind. ii. 209 ; Baden-Powell Punj. Frod. 242 ; Gaz. N.-W. P. 


Vol. x. 696 ; DC. L’Orig, Pl. Cult. 277. D. lignosws, Roxb, lc, 307 ; Lablab vulgaris, Savi; W. & A. Prod. 250; Drury 
Useful Pl. of India 273. 


t Piddington Index 31. 


Description. 


Origin, 


Variety. 


Method of cultivation. 


CYAMOPSIS PSORALIOIDES, DC* 


[Vide Plate XXXV.] 


ENGLISH, none ; VERNACULAR, guar (Meerut) ; dararhi (Farukhabad) ; kuwara, kauri, syan- 
sundari, phaligawar, and kachhur (of sub-montane tract), also khurti and khultit (Muttra and 
Aligarh). 


Natural order Leguminosae, division Papilionacew, tribe Galegee. A robust annual, 2-4 ft. 
high, with erect 4-sided stems, the whole plant clothed with adpressed grey hairs attached by the 
middle. Leaves trifoliolate, stipules linear, setaceous ; petioles 1-2 in., jointed to the stem, chan- 
nelled above, keeled below ; leaflets 2-3, about equal, ovate, acute, somewhat cuneate at the base, 
incise dentate, stalks of the lateral ones about } in. that of the terminal one equal to half the 
petiole ; midrib and principal veins prominent beneath, bifurcating near the margin. Flowers pale 
purple, arranged in long axillary racemes ; bracts long, overtopping the flower buds. Calyx-tube 
oblique, the three lower teeth setaceous, much longer than the upper. Petals narrow, about equal 
in length, soon falling off. Stamens monadelphous ; anthers apiculate. Style short, incurved, 
stigma capitate. Pods crowded towards the base, of the peduncle, subtetragonous, septate between 
the seeds. Seeds brownish grey, compressed, squarrose, about 3 in. 


This plant is cultivated in many parts of the plains of India from the Himalayas 
to the Western Peninsula, but has never been met with truly wild. In the “ Genera 
Plantarum ” of Bentham and Hooker it is alluded to as an East Indian plant, the only 
other species being a native of tropical Africa. In all probability géar will be found 
to have originated from the west. 

A robust tall-growing variety of this, called Deoband kawara, is often cultivated in 
the Meerut District, and perhaps in other parts of these Provinces, as a hedge or shelter 
plant ; and apparently it is used only for this purpose. It is supposed to have come 
originally from Deoband near Saharanpur. 

Guar is grown in these Provinces for two very different purposes,—as a vegetable for 
human consumption, and as a pulse for horses and cattle. For the former purpose it is 
invariably grown on highly manured land near villages, and assumes a much more luxu- 
riant habit of growth than when grown for cattle. ‘The portion eaten asa vegetable is 
the pod, which is plucked while green, after the fashion followed with the French beans 
of English gardens. As a cattle fodder it is grown for its grain, and is then sown on 
light sandy soil, side by side and often mixed with bajra. 

The cultivation of guar as a vegetable is not very common, and is restricted to the 
market gardeners or “ kachi” caste. Its cultivation as a cattle fodder is on the other 
hand of considerable importance in the districts to the west of the Provinces, where the 


* References :—DC. Prod. ii. 216; W. & A. Prod. 197; Wight Ic. 248; Hook Fl. Brit. Ind. ii, 92; Baden- 
Powell Punj. Prod. 240 ; Gaz. N.-W. P. Vol. x. 696. Dolichos fube@formis, L’Herit. ; Roxb. FI. Ind. iii. 316. 

t¢ Atkinson in Gaz, N.-W. P. Vol. x. 

~ This name is also giyen to Dolichos uniflorus, the horse gram of the Madras Presidency. 
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agricultural cattle are of far better quality than the ordinary. Fully halfof the agri- 
cultural cattle of the districts of the Meerut Division are purchased from the outside, 
the cultivators of these districts recognizing that it is more profitable to import good 
animals from tracts specially fitted for breeding, than to attempt to breed them themselves 
on the limited grazing area at their command. The proportion of imported to home- 
bred cattle reaches its maximum in Meerut, and steadily decreases as one goes eastward, 
until it becomes almost nil in Fatehpur and Allahabad. The value of a purchased ani- 
mal is brought home more strongly to the cultivator than the value of a home-bred one, 
and much greater care is taken of the one than of the other. The western districts ac- 
cordingly form the only tract in the Provinces where crops are grown on any large scale 
for cattle fodder. The large cultivation of juar as a green fodder crop in the Meerut 
Division has been already noticed. It occupies there more than ten times as large an 
area as in any other Division. The cultivation of guér also reaches its maximum in the 


same tract, and is an indication of the care of agricultural stock which one would be glad 
to see extended to other parts of the Provinces. 


Season of sowing. Guar is sown at the commencement of the rains and is cut in October. Its average 
Soils produce of dry pulse to the acre may be taken as 10 maunds. 


Explanation of Plate XXXV. 


1. Upper part of plant, (nat. size.) 
2. Flower with some of the petals 

removed, slightly enlarged. 
3. Flower, back view, 


5. A single pod, 


4, Raceme of flowers and pods, 
} nat, size. 
G. Ditto with one valve removed, 


Drawn from a living specimen gathered at Suh4ranpur. 


Description. 


Onigin. 


Distribution. 


Mixtures. 
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Season, 


ERUCA SATIVA, Lam. 


[Vide Plate XXXVI] 


ENGLISH, none ; VERNACULAR, duan, sahwan, tira, tara, taramira, also dua and chara (Kum- 
aun) ;f Sanscrit, siddartha,t 


Natural order Crucifere, tribe Brassicee. An erect branching herb 3-4 ft. high. Stem solid 


terete, striate, hispid below with stiff reflexed hairs. Leaves dark green or glaucous ; lower ones 
6-12 in. long, on long petioles, lobed or sub-entire ; upper deeply pinnatifid with the terminal 
lobe broadly ovate lyrate or oblanceolate ; petioles with a deep channel above, from the winged edges 
of which the leaf segments proceed. Inflorescence corymbose when young ; rachis somewhat 
flexuose. Pedicels about } in. Calyx quadrangular, tubular, twice as long as the pedicels ; sepals 
erect or slightly divergent when in flower, lateral ones gibbous at the base. Petals 4, greenish 
yellow, with dark often purple veins. Stamens 6, tetradynamous. Pods closely adpressed to the 
stem, about 1 in. long, ovoid oblong, turgid, smooth, with a flat ensiform seedless beak half the 
length of the valves. Seeds numerous, in two series, oblong to sub-globose, compressed, light red- 
dish brown. 


A native of S. Europe and N. Africa. 

The oil obtained from this plant is used for lighting purposes and for anointing 
the hair; it is also consumed to a great extent as human food. 

Its cultivation is most general in the western portions of the Provinces. It is 
most commonly grown mixed with gram or barley, or the combination of gram and 
barley known as dej/ar, taking with these crops the place which rape fills in wheat fields. 
It is occasionally grown alone on land which has become too dry for the germination 
of any of the cold weather cereals, and it is very frequently sown in cotton fields, its 
seed being scattered over the ground before the cotton receives its first weeding, in which 
process they are buried. No returns are available of the area on which déan is grown 
mixed with rabi crops, although it is known to be very large, especially in the western 
districts. Taking into account only the land on which it is grown by itself or in com- 
pany with cotton, it is reported to occupy some 14,000 acres in the Meerut, 17,500 in 
the Agra, and 8,500 acres in the Rohilkhand Divisions. In the Allahabad Division it 
is only grown alone or with cotton on between 300 to 400 acres, and in the Jhansi and 
Benares Divisions its cultivation seems to be almost unknown. 

Duan may be sown at any time between the beginning of September to the end of 
November, and ripens about the same time as the rabi cereal harvest commences. The 
oil is pressed out in the ordinary oil mill, a folhu, (see tal, page 35,) by the profes- 
sional oil presser (¢e//), who returns to the cultivator in oil from one-fourth to one- 


* References :—Fl. Brit. Ind. i. 158 ; Gaz. N.-W. P. Vol. x. 771, Brassica Eruca, Linn, B. erweoides, Roxb, FI. 
Ind. iii. 117. Sinapis Eruca, Clairv ; Baden-Powell Punj. Prod. 419. 

+ Akinson Gaz. N.-W. P. Vol. x. p. 771. 

{ Piddington Index 14, 
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third of the weight of seed received. When grown alone or with cotton its produce of 


seed per acre varies from 4 to 12 maunds. 
If cattle fodder runs short in February, dian is not unfrequently cut green and 


given to cattle in that state. No use is made of its dry leaves and stalks. 


Explanation of Plate XXXVI. 


4. Flower with two petals removed, | 5. Leaf from lower part of plant, 

2, . G. Upper portion of plant with : 
P 

3. od, all nat. size. | anfovencence’ all nat. size. 

4, Pod, with one valve removed, 7. Raceme of pods, 


Drawn from a living specimen gathered at Saharanpur. 


Description. 


Description. 


Description. 


BRASSICA CAMPESTRIS, Linn. 


SUB-SPECIES NAPUS, Linn. (Sp.)* 
(Vide Plates XXXVII—XLa.) 


ENGLISH, rape; VERNACULAR, (see under each variety.) 


Natural order Crucifera, tribe Brassicee. An erect glaucous annual 2-4 ft. high, smooth or the 
lower parts hispid. Root fusiform. Leaves alternate, the lower ones large, pinnatifid or lyrate, 
upper auricled. Flowers in corymbs, bright yellow ; sepals 4, the two lateral ones saccate at the 
base. Petals 4. Stamens tetradynamous. Pods thick, 2-3-4 valved, or more slender and some- 
what torulose. Seeds smooth or minutely rugose, yellow dark brown or reddish brown. 


Var. GLAUCA.t+ 


(Vide Plate XXXVII). 


ENGLISH, none ; VERNACULAR, sarson, sarson zard, banga sarson (Meerut, Dehra Dun, &c.) 


pila sarson (Oudh and Rohilkhand), rara.rada and rara-sarson (Kumaun),} shwet rai (Beng.)§ 
Sanscrit, rajika.|| 


Smooth and glaucous. Leaves amplexicaul, lower usually deeply pinnatifid and with the lobes 
coarsely dentate or scollop-toothed, corymbs contracted. Sepals sub-erect. Pods very thick, laterally 


compressed, with a broad flattened beak 3-4} their length. Seeds round, smooth, yellow or occas 
sionally dark or reddish brown. 


Var. 'TRILOCULARIS.4 


[Vide Plate XXXVIII}. 


ENGLISH, none ; VERNACULAR, the same as given to var. glauca. 


Foliage dark glaucous. Lower leaves large, deeply pinnatifid and auricled, more or less rough 
with bristles ; upper linear, entire, amplexicaul. Flowers pale yellow ; sepals nearly erect. Pods 
3-4 valved, curved, becoming pendulous as they ripen ; beak 4-} the length of the pod. Seeds 
yellow or brown. 


The pendulous position of the pods is a striking distinction at first sight, but every 


* References :—Hook. Fl. Brit, Ind. i. 156. 

+ Atkinson in Gaz, N.-W. P. Vol. x. 770. 3. campestris, Linn. in Hook. Fl. Brit, Ind. le, Sinapis glauca, Roxb. Fl. 
Ind. iii. 118. 

t Gaz. N..W. P. Le. 

§ Roxburgh l.c. 

{| Piddington Index 82. 


q B. trilocularis, H. f. & T. in Journ. Linn. Soc. y. 170; Hook. Fl. Ind, he,  Sinapis trilocularis, Roxb, F). Ind. 
iii, 121. 
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VAR. QUADRIVALVIS. 
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gradation from this state to the sub-erect position may be observed. When in flower 
this variety cannot be distinguished from flowering specimens of B. glauca and B. 
guadrivalvis, A specimen with pendulous pods raised from Lucknow seed bore 2-3-4- 
valved pods on the same plant. 


Var. QUADRIVALVIS.* 


[Vide Plate XXXIX.] 


ENGLISH, none ; VERNACULAR, same as given to var. glauca. 


Habit and foliage of B. trilocularis, but pods shorter on sub-erect pedicels, 4-valved, but usually 
only 1-celled owing to the absorption or non-development of the placental membrane. Seeds yellow 
or brown. 


Var. DICHOTOMA.+ 


[Vide Plate XL.] 


ENneLisH, none; VERNACULAR, kali sarson, lahsta and laita (Bhabar)t{ ; jariya and jadiya 
(hills)§ ; sanchi, shurshi, sada rayee (Beng.)|| ; Sanscrit surshupa.{ 


Glaucous, 4-6 ft. high, quite smooth except at the base of the stems and the lower leaves 
which are more or less bristly. Lower leaves about 1 ft. long, auricled, deeply pinnatifid, terminal 
segment large, sub-triangular or rounded, sinuate ; petioles deeply channelled above ; upper leaves 
lyrate or entire, with a cordate amplexicaul base. Panicles elongate ; pedicels spreading, or becom- 
ing sub-erect as the pods ripen. Flowers numerous, deep yellow. Sepalsub-erect. Pods sub-cyl- 
indrical, 2-3 in., with a long tapering beak. Seeds dark brown, smooth or minutely rugose. 


Var. TORIA.** 


[Vide Plate XLa.] 


EncLisH none; VERNACULAR, tori, toriya, khetiya, also dain, dain and lai (Kumaun and 
Garhwal){t ; Sanscrit, tuverica.tt 


Whole plant quite smooth and glaucous, 2-3 ft. high. Lower leaves lyrate or pinnatifid, ter- 
minal lobe large, sub-triangular, obovate, sinuate ; upper leaves amplexicaul, lanceolate, entire. 
Pedicels slender, ascending. Flowers bright yellow; sepals spreading. Pods 13-12 in., rather 
slender, transversely compressed, more or less torulose ; beak about } in., slender, pointed. Seeds 
small, roundish or sub-compressed, reddish brown, finely rugose. A much shorter plant than the 


a, 


* References :—BZB. quadrivalvis, H. f. & T. in Journ. Linn. Soc. v. 169 ; Hook. Fl. Brit, Ind i, 156, 
t Gaz, N.-W. P. Vol. x. 770 ; S. dichotoma, Roxb. Fl. Ind. iii. 117 ; Royle Ill, 70. 

t Gaz, N.-W. P. le. 

§ Idem. 

|| Roxburgh Le. 

{ Piddington Index 81. 

** B, glauca, Royle in Gaz, N.-W. P. 1c. ; Baden-Powell Punj. Prod, 419. 

tt Atkinson in Gaz. lec. 

tt Piddington Index 82. 
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preceding ; the pods too are shorter and somewhat torulose like those of B. juncea, and the seeds 
are of a lighter colour. 


The liability to form hybrids is very marked in the family of plants to which the 
cabbage, the turnip and the mustard belong, especially under the influence of cultiva- 
tion. It is not surprising, therefore, to find such results apparent amongst the different 
kinds of rape and mustard which are so largely grown in this country, considering also 
the great number of years they have been under cultivation. 

The examination of nearly two hundred samples of sarson, toria, lahi, rai, &c., raised 
in the Saharanpur garden from seed received from nearly every district of the N.-W. 
Provinces and Oudh, has been the means of bringing under our observation a large num- 
ber of intermediate forms ranging throughout an entire series from Brassica campestris 
to B. juncea and chinensis, including some well marked varieties which have by many 
authors been recognized as distinct species.* 

The following analysis shows the main distinguishing characters of these varie- 
ties :— 

Foliage usually glaucous and smooth, rarely hispid; leaves amplexicaul, auricled; seeds yellow or brown. 
,Corymbs few-flowered; sepals erect; pods very thick, not torulose, 2-3-4-valved; seeds large, 
yellow or brown, 
Pods erect, 2-valved (B. glauca). 
Pods pendulous, 3-4-valved (B. trilocularis,, 
Pods erect, 4-valved (B. quadrivalis ). 
Corymbs many-flowered ; sepals spreading ; pods stoutish, somewhat torulose; seeds brown or reddish 
brown, rather large, minutely rugose. 
Pods not torulose, slender, with a long tapering beak ; seeds dark brown (B. dichotoma). 
Pods somewhat torulose, short, with a sharp beak ; seeds reddish brown (B. Toria). 

Foliage usually bright green and more or less hispid; leaves stalked or the upper ones sessile, not 
amplexicaul ; pods thin, torulose, seeds small, dark brown or reddish brown, distinctly reticulated (B. juncea 
and B. chinensis). 

From an agricultural point of view the varieties of B. campestris may be classed un- 
der two heads, one including all those known as sarson, and the other including the 
variety known as lahior toria. These are distinguished very sharply in their method of 
cultivation. Sarson is very seldom grown alone, but is sown in greater or less quantity 
in nearly every field of wheat and barley. Indeed in the districts of the middle and 
lower Doab, which are especially well fitted for its production, hardly a wheat field will 
be found in which sarson does not find a place, being sown either broadcast or in parallel 
lines running across the field. Lahi on the other hand is as a rule grown alone, and is 


* The seeds alluded to above were received in 1880 ; for these and several dried ‘specimens I am indebted to Mr. F. N. 
Wright, who was at that time officiating as Director of Agriculture and Commerce in these Provinces. The seeds were sown in 
separate plots, each sample being ticketed with its vernacular name and the locality from which it wassent. The plants were in 
full flower during the month of January, and by the end of March the majority had ripened their seeds. A certain portion of 
the original seed of each sample was reserved in order to compare it with the produce of the plants from the same seed grown in 
this garden. The plants in the several plots were constantly examined during their different stages of growth, and notes were 
made (1), as to the character of the foliage whether smooth or bristly, and the tint whether glaucous or bright green ; (2), the 
time of flowering, together with the arrangement of the flowers and their tint whether pale or dark yellow ; (3), the shape and 
size of the pods, and the colour and markings of the testa of the seed. Flowering and fruiting specimens of each sample were 
pressed and mounted in order to facilitate classification and subsequent examination. Drawings were also made of the more 
marked forms of each variety. A set of herbarium specimens representing the more marked forms were sent to Dr. King, 
Director, Royal Botanical Gardens, Calcutta, who kindly favoured me with his opinion as to their affinities Iam also indebted 
to him for copies of Roxburgh’s drawings of the varieties of Indian mustard.—(J. F. D.) 
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produced in greatest abundance in the districts which border on the Himalayan Tarai. 
It is very little grown in the districts of the Ganges-Jumna Dodb, where it generally 
occurs as a subordinate crop in vegetable gardens, mixed with carrots and amaranth 
(rdémddéna). It is in this case sown in September, six weeks or two months before the 
regular rabi sowings commence.* 

Sarson being so rarely grown alone, no adequate returns of the area which it occu- 
pies can be obtained. Its cultivation is, however, known to be largest in the Doab dis- 
tricts lying between Meerut to the west and Allahabad to the east. The cultivation of 
lahi is only of importance in the line of districts lying under the Himalayas. Thus 
Saharanpur returns 5,400 acres, Bijnor 2,500 acres, Moradabad 2,800 acres, Tarai 
2,000 acres, Pilibhit 1,500 acres, Basti 9,000 acres, and Gorakhpur 11,000 acres. In 
no other temporarily settled districts of the N.-W. Provinces does its area exceed 600 
acres. 

Both sarson and lahi are grown for their oil, which under the name of Aarwa tel, or 
bitter oil, forms an important ingredient in Indiancookery. It is also used for lighting 
purposes. 

Sarson is sown with wheat and barley, and cut immediately after they are har- 
vested. Lahi is sown somewhat earlier, and comes into market in February and 
March. 

The average produce of sarson to the acre varies of course very greatly, but may be 
assumed to be from 15 to 2 maunds. Lahi produces from 4 to 6 maunds, but is the sole 
return for cultivation; whereas sarson merely supplements the more valuable cereal 
crop. 

The outturn of rape is extremely precarious, or otherwise it would be much more 
generally grown as a sole crop than it is, since area for area the value of a crop of sar- 
son would be considerably greater than that ofa crop of wheat. It is, however, peculiar- 
ly liable to the attacks of a species of blight, and in damp seasons every plant in a field 
is not uncommonly covered with tiny insects (aphides), which suck the sap from the 
flowering shoots and effectually prevent any seed from growing. Where holdings are 
large, as they are in the sub-Himalayan country, a cultivator can afford to risk the 
total loss of the crop on apart of his land, with the chance before him of handsome 
profits if the season is propitious. But in the crowded districts of the Doab the total 
loss of a crop means such distress to the cultivator that he prefers to make a certainty 
of a moderate profit than run any risk in aiming at a larger one. The cultivation of 
rape as a sole crop in some parts of the Provinces, and as a subordinate crop in other 
parts, is therefore explained by a difference in the density of population. 

Rape oilis expressed after the ordinary fashion by the oil presser or ¢e//, who returns 
to the cultivator one-third of the weight of the seed in oil. The export of rape is one 


* The rara variety (sarson) is grown all over the hills in small quantities only, as it requires much manure, and is liable to 
injury from hail. It is sown in first class unirrigated land in November-December and gathered in April. It yields about 
83 maunds of oil to an acre. The jariya variety (B. dichvtoma) is sown in the beginning of September, in fields where 
manure has been lying. The stalks are cut from the root, and when dry the grain is threshed out and the oil expressed in 
the common holhu, or oil press. It isa favourite crop near Almora. The lai variety (B. toria) is cultivated all over the hills up 
to 11,000 feet, and is the staple mustard crop of the Bhabar (Atkinson in Gaz, N.-W, Proy.). 
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of the leading features in the commerce of the Provinces, and centres at Cawnpore, 
where in some years a very large and profitable business is carried on. The trade is, 
however, liable to great fluctuations, as is indicated by the following figures :— 


Statement showing Railway Trafic in Rape seed. 


1879-80, 1880-81. 1881-82, 1882-83. 

maunds. maunds, maunds, maunds, 
To Calcutta, ... 000 ae 606 12,52,340 1,87,169 11,75,463 21,66,773 
», Other places, bec ose aes 5,10,631 86,979 6,138,882 6,15,778 
Total gross Exports, ... 17,62,971 2,74,148 17,89,345 27,82,551 
>» 9  Lmports, ... 28,429 68,448 14,958 5,988 
Net Export, ... 17,834,542 2,05,700 17,74,387 27,76,563 


Rape is not uncommonly cut green and given to cattle if cattle fodder runs short 
in January and February. 


Explanation of Plate XXXVII. 


1. Full grown pods, \ ; | 4. Flower, vertical section, \ 
2. all nat, size. 5. Inflorescence, all nat, size. 
3. Vertical section of pods, 6. Lower leaf, 
Explanation of Plate XXXVIII. Explanation of Plate XXXIX. 
1. Lower portion of plant with aot Rat Mies 1, 
2. Inflorescence, . : 2. » As in preceding Plate. 
3. Flower with three of the petals removed, (slightly 3. } 
enlarged.) 4. Ripe pod, 
4, Mature pendulous pods, 5. Ditto with one valve removed, nat. size. 
5, Vertical section of pod, ae size. 6. Ditto with all the valves removed, 
6. Seed, 


Explanation of Plate XL. 
1. Flower with two petals removed, 


2. Pod with one valve removed, all nat. size. 
3. Under side of flower, 


4, Inflorescence, 


5. Leaf from lower part of plant, all nat. size. 
6. Raceme of pods, 


Explanation of Plate XUa. 


1. Lower portion of stem with root, 


2, Upper portion of stem with in- 
florescence, 


8. Flower, vertical section, 


all nat. size. | 


4, Ripe pod, 
5. Ditto with one valve removed, ha nat, size. 
6. 


Seed, 


The above Plates are from Drawings of specimens cultivated in the Saharanpur Garden. 
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BRASSICA JUNCEA, Hf dT 


(Vide Plate XLI.] 


ENcLisH, none ; VERNACULAR, rai, sarson rai, also lahi, and sarson lahi, gohna sarson 
(Lucknow), bari rai, barlai badshahi-lai, shahzada rai, and khas rai (Kumaun); Sanscrit 
rajika.t 

Natural order Crucifere, tribe Brassicee. A tall erect annual 3-5 ft. in height with bright 
green foliage, rarely glaucous, more or less hispid towards the base. Stems much branched, smocth, 
terete, often tinged purplish red especially at the joints. Leaves not amplexicaul, the lower ones 
stalked, lyrate or pinnatifid, margin variously serrate dentate, often very hispid especially when 
young ; petioles channelled, upper leaves sub-sessile, linear lanceolate, smooth, dentate or the upper- 
most quite entire. Racemes terminal ; flowers stalked ; pedicles elongating in fruit, divaricate. 
Calyx with linear boat-shaped spreading sepals. Petals small, bright yellow. Pods slender, 1-2 in. 
long, sub-compressed, torulose ; beak about 4 the length of the pod ; valves with a prominent mid- 
rib. Seeds small, sub-globose, dark or reddish brown, with a rough reticulated testa. 


This species varies very much in height, some cf the kinds attaining 5 feet or more. 
Té also varies in the shape of the pod; usually slender and nearly cylindrical, it some- 
times becomes stout, laterally compressed, and less torulose than in the typical kinds, 
whilst the distinctive characters of the foliage and seeds remain the same. In other 
examples I have found the testa of the seed very indistinctly reticulate. The above 
abnormal variations would seem to characterize such forms of B. juncea as being inter- 
mediate betvreen this species and the varieties dichofoma and Toria of B. campestris. 
Mr. Atkinson observes} that Roxburgh’s 8. ramosa is the “ barlai” of Kumaun, and his 
S, rugosa is the “ badshahi-lai” or “ bhotiya-lai” introduced by the Gorkhalis from 
Nepal. 

Mustard is rarely grown alone, but is a common subordinate crop in fields of wheat, 
barley and peas. Its cultivation in this manner is not, however, nearly as extensive as 
that of rape, and it is more generally restricted to the borders of fields than broad- 
casted or sown in parallel lines across it. 

In the districts of the Benares Division it is not uncommonly grown on a larger 
scale, being broadcasted in fields of peas. The mustard is sown first at the rate of about 
3 lbs. to the acre, and the peas are put into the ground after it. When grown in this 
manner its outturn is from three to four maunds of seed to the acre. 

Mustard seed yields less oil than rape-seed, the weight of oil being one-fourth 
instead of one-third of the weight of seed. The oil is used for the same purposes as 
that of rape, but is less esteemed as an article of food. The seed is very generally used 


* References :—Gaz. N.-W. P., Vol. x. 770. S. Willdenovii, Boiss. Sinapis juncea, Linn. ; Boiss, Fl. Or. i, 394. 
8S. integrifolia, Willd. S. ramosa, rugosa, cuneifolia, Roxb. Fl. Ind, iii, 119-124. 

f Piddington Index 82. 

$ Gaz. N.-W. P. lc. 
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as a spice to give flavour to vegetables, but sometimes as a medicine. In Kumaun, ac- 
cording to Mr. Atkinson,* it is cultivated chiefly for its leaves, which are eaten as a 
vegetable, cooked and dressed with spices and clarified butter. 

Mustard, like rape, is not uncommonly cut green in January and February, and 
given to cattle should the supply of cattle fodder have run short. 

In addition to the oil-yielding Brassicas which have already been described, there 
are three distinct species which are occasionally met with as cultivated plants in these 
Provinces, viz., B. nigra, Koch, B. alba, H. f. and 7., and B. chinensis, Linn. (Sinapis). 

B. nigrat is the black mustard of commerce, the powdered seeds of which form one 
of the ingredients of ordinary table mustard. It is sparingly cultivated in these Pro- 
vinces. It is used medicinally as a rubefacient and vesicant, and probably also as a con- 
diment like rai (B. juncea). Samples of seeds were received from the following districts: 
—Agra (rai), Awa (makra rai), Bareilly (rai), Benares (Benarsi rai), Budaun (rai), 
Bulandshahr (lahi), Ghazipur (ghor rai), Hamirpur (Benarsi), Kumaun (rai), Meerut 
(vai), Mirzapur (jagrai sarson), Saharanpur (rai). The plant is easily distinguished by 
its compact corymbs of small bright yellow flowers, and the short slender pods adpres- 
sed to the stem. 

B. albat is the white mustard of commerce. It is used in this country for the same 
purposes as the preceding. Plants were raised in the Saharanpur garden from seed sent 
from the Kumaun Tarai, the only district from which it was received. It may be at 
once recognized by the large pale yellow flowers, and the spreading hispid pods with the 
large flat beak. 

B. chinensis§ is a handsome tall growing plant with the habit and many of the 
characters of B. juncea. It has been cultivated in the Saharanpur garden for several 
years; seeds of this species have lately been reveived from Kumaun under the names of 
“ China rai,” “badshahi rai,” and “rai mustard.” 


Explanation of Plate XUI. 


Single pod, 

Upper portion of plant, 
Lower leaf, 
Inflorescence, 


1. Flower seen from en slightly enlarged. nat. size. 


2. Ditto, side view, 


aay 


Drawn from a living specimen gathered at Saharanpur. 


———— Lor 


* References :—Gaz. N.-W. P. 1. ¢. 

+ Hook. FL. Brit. Ind. i. 156 ; Bentley and Trim. Med. Pl. 22 ; Gaz. N.-W. P. x. 729 and 769, S. nigra, Linn, S. erysimoides. 
Roxb. FI. Ind. iii. 123. 

+ Hook. Fl. Brit. Ind. i. 157; Bentley and Trim. Med. Pl. 23, Sinapis alba, Linn, 

§ Sinapis chinensis, Linn. 


. a 
a : - ; : 
we at Pet. we Gen ts 


+ os . has 


hale en aI TT oan eee a eae ae 
SHES HRT OOS I me Ae eg 


ERs erotic 
Bae < 


INDICUM LUNN. 


ESAMUM 


Ss 


Me ds 
pear 2CeRDP ALSO 
ee. _ merino pareeeencIOhnE 


Drawn ky EH. Hermnsji 


Description. 


Varieties. 


Ares. 


SESAMUM INDICUM, Linn." 


[Vide Plate XLII.] 


Encuisn, sesame, gingelly; Vernacu.ar, til, tili, gingili (Southern India) ; Sanscrit, tila ;t 
Persian, roghen; Arabic, duhn.t 


Natural order Pedalinee, tribe Sesamew. An annual 3-4 ft. high. Stems erect, branching, 
angular, striate, usually thickly clothed, especially the upper part, with short hairs. Leaves on long 
stalks, alternate or sub-opposite, crowded, very variable in shape, ovate lanceolate, tripartite or vari- 
ously lobed, cuneate rounded or cordate at the base ; upper usually linear lanceolate, entire. 
Flowers solitary, erect, on short pedicels. Calyx 5-parted ; segments lanceolate, acute, hairy. 
Corolla irregular, somewhat 2-lipped ; lobes 5, broad, spreading, the lower one a little longer and 
forming a lip, pale yellow tinged with pink. Stamens 4, didynamous, attached to the base of the 
corolla tube and included in it. Ovary 4-celled, each carpel being divided by a spurious dissepiment, 
oblong, hairy, surrounded at the base by a small fleshy disc. Ovules axile, many, superposed in a 
single row in each cell. Capsule 1-2 in., oblong, quadrangular, compressed, opening from above 
loculicidally into two valves through the false dissepiments. Seeds numerous, compressed, ovoid or 
obliquely oblong, lower and upper margins girt with a slender sharp ridge, black brown or white. 


As its name imphes ¢¢/ is par excellence the oil plant of India, and is the source of 
most of the sweet oil used in the country. <A sweet oil is extracted from the berries 
of the mahua tree (Bassia latifolia), which is extensively used in those tracts where this 
tree abounds. But the consumption of mahua oil is quite insignificant when compared 
with that of til oil, and from an economic point of view til is more aptly comparable 
with the olive of Mediterranean countries than with the mahua, although botanically 
the latter is not far removed from the olive. 

There are two varieties, the black-seeded and the white-seeded ; the former being 
generally known as #/, and the latter as #77. Til ripens rather later than tili, and is 
more commonly grown mixed with high crops such as judr, while tili does best when 
mixed with cotton. Tuli oil is preferred of the two for human consumption. 

Notwithstanding its economic importance the acreage under til is small, since it is 
very rarely grown as a sole crop in most districts of the Provinces. Fields of til are 
not uncommonly met with in the districts lying immediately under the Himalayas— - 
Dehra returning 3,536 acres, Pilibhit 616 acres, Basti 1,301 acres, and Gorakhpur 857 
acres. But the tract in which its cultivation as a sole crop is commonest is Bundel- 
khand, and the area under til in the five districts which are geographically included in 
this tract are shown below :— 


Districts. Acres, 
Jalaun, ... ee oa ce dae ies ta 6,000 
Jhansi, ... see wae ws sete ie ves + 21,400 
Lalitpur, Sac oe ise Sot A506 --- 86,000 
Hamirpur, eos Sua a ons ats we 49,000 
Banda,... ste Rei Se aoe nee vein B90, 000 


* References :—Drury Useful Pl. Ind. 889 ; Gaz. N.-W. P. Vol. x. 771; Bentley and Trim. Med. P1, 198 ; DC. 
L’Orig. Pl. Cult. 337. S. orientale, Linn. ; Roxb. Fl. Ind. iii. 100 ; Baden-Powell Punj. Prod. 420, 
¢ Piddington Index 81. 
$ Roxb. Le. 
r2 
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This amounts to no less than 8 per cent. of the total area under kharif crops in 
these five districts. The only other district in which til is largely grown alone is Alla- 
habad (8,800 acres), and this is due to the fact that a large portion of the Allahabad 
district lies south of the Jumna, and is characterized by the same conditions as Bundel- 
khand. In no other district does its cultivation as a sole crop reach 300 acres. 
Judged by these returns til cultivation appears to be of insignificant importance over 
the greater part of the Provinces, but this is very far from being the case. Although 
not cultivated by itself, it is almost universally grown to a greater or less extent in fields 
of juar, bajraé and cotton, and it may be therefore said to have a place on more than half 
the total area under kharif crops. Itis, however, grown less commonly in the eastern 
than in the western districts, both because it does not thrive in a rice country, and 
because the mahua tree (Bassia latifolia) abounds in the eastern districts, and mahua oil is 
commonly consumed there. 

As has already been implied, til is a kharif crop and is sown at the commencement 
of the monsoon, and harvested in October and November. It prefers a light soil, and 
the wide extent of its cultivation in Bundelkhand is in great part limited to the light 
yellowish soil, locally known as raukar, which abounds in the raviny tracts near rivers. 
Indeed a crop of til can be gathered from land which will yield no otker crop but one 
of the inferior millets (kodon or kutki). 

The method of its cultivation is the roughest possible. The seed is sown broadcast 
after two or three hurried ploughings and ploughed in. When grown with millet or 
cotton it gains the benefit of the care which these crops receive. It is in this case 
either sown broadcast, the seed being mixed with that of the principal crop before sow- 
ing, or it is disposed in parallel lines running across the field or along its margins. 
When mixed with other crops the amount of seed sown to the acre varies of course with 
the inclination of each individual cultivator. When grown alone from 8 to 12 seers of 
seed are used. 

When ripe the til plants are cut with a sickle to within two or three inches of the 
ground, and the stalks collected in shocks, heads uppermost, and allowed to dry. The 
seed capsules split open and the seed is extracted by beating the plant against the ground. 
The dry stalks, called ¢é/sota, are used for fuel. 

The til plant is very liable to damage from ill-timed rain, and this may explain the 
rarity of its cultivation as a sole crop in the thickly populated districts of the Ganges- 
Jumna Doab, where risk must be reduced to the lowest minimum possible. Heavy 
rain, when the flowers are in process of fertilization, often ruins the crop, and hence, like 
bajra, it is very liable to suffer if rain falls in October. Indeed it is not uncommon for 
the crop to be an almost total failure. 

Under the circumstances of its cultivation it is obviously impossible to frame any 
reliable estimate of its outturn per acre, which varies very greatly with the amount of 
seed sown. From 28 seers to a maund-and-a-half are commonly gathered, when it is 
sown with juar or cotton. When grown alone from 4 to 6 maunds is the average return 
to the acre. 

The oil is extracted by simple pressure in a mill, which is identical in form with 
the kolku or pestle-mill used for crushing sugar-cane, but of a smaller size. The mill 
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is worked by a single bullock, which has its eyes blind-folded to prevent, so it is said, 
giddiness. The animal is generally driven by a man or boy seated on the revolving 
beam, but a well trained bullock may often be seen patiently going its round with- 
out any one to look after it. Oil pressing is the peculiar occupation of a caste of 
men called ¢elis, who are usually remunerated for the labour of pressing by receiving 
the oil cake and a wage of grain equal in weight to the oil expressed. The oil cake is 
used as cattle food, and in the western districts is much prized on this account, there 
being a considerable traffic in it. It is reported to be even occasionally used as human 
food by the poorer classes in times of distress. 

Tili oil is not only eaten raw after the manner of other oil, but is also commonly 
used in the manufacture of sweetmeats and in the adulteration of ghz. It is occasion- 
ally used for lighting, and gives a clearer light than other vegetable oils, but burns more 
rapidly. Anointing the body is another use to which it is applied either in the crude 
state, or scented when it is termed phaleil. The perfuming is effected by keeping 
the seeds between alternate layers of strong scented flowers, such as the chambeli 
(species of Jasminum) and keora (Pandanus odoratissimus). By this means the scent 
becomes communicated to the oilseed and fixed in the oil, which is subsequently pressed 


out in the ordinary manner. Good phalel commands as high a price as Rs. 160 per 
maund. 


Explanation of Plate XLII. 
1. Capsule, vertical section of (nat. size). j 2, 3, & 4, Different views of the flower (all nat. size). 


Drawn from a living specimen gathered at Saharanpur. 


Description. 


Origin. 


Varieties, 


Distribution. 


RICINUS COMMUNIS, Linn.’ 


[Vide Plate XLIII.} 


Encuisu, castor-oil plant (Palma Christi) ; Vernacuar, arend, rendi, reri, bhatreri; San- 
scrit, eranda.t 


Natural order Euphorbiacee, tribe Crotonew. A smooth often glaucous annual or perennial, (in 
India usually a small tree.) Stems round, smooth, hollow. Petioles long, curved, with a more or 
less conspicuous stalked gland just below the blade, often a few sessile ones near their bases. Leaves 
alternate, peltate, glaucous or tinged with red, reddish and shining when young ; deeply 8-10- 
partite ; lobes ovate lanceolate, acuminate, unequally and coarsely serrate dentate, the serratures 
often tipped with glands. Stipules enclosing the buds large, ovate, yellowish, deciduous. Flowers 
paniculate, sub-terminal, monoecious; male flowers on lower part of floral axis, shortly stalked, 
pedicles jointed near the middle ; female flowers nearly sessile and crowded at the upper part of 
the rachis. Bracts broadly triangular, soon withering. Perianth of male flower 3-5-parted ; 
segments triangular, ovate, acute, reflexed, valvate in estivation. Stamens numerous, monadel- 
phous, filaments branched, anther lobes distinct. Perianth segments of female: flowers narrow 
lanceolate, erect, soon withering. Ovary superior, 3-celled, trigonous or sub-globose, shorter than 
the perianth, its blunt angles armed with soft spine-tipped finger-like prominences. Ovules pen- 
dulous, one in each cell; styles 8, connate, each deeply divided into two linear branches, their 
inner faces bright crimson and papillose. Capsule about an inch long, tricoccous, splitting locu- 
licidally and septicidally, external prominences persistent, sharp. Seeds about 2-in. long, with 
a conspicuous caruncle at the hilum end, flattened, smooth, pinkish grey and beautifully mottled 
with dark brown ; cotyledons leaflike, broadly cordate, veined. 


According to M. Decandollet this plant is a native of Tropical Africa, whence 
it has spread by commerce and cultivation to Asia and along the coasts of the Medi- 
terranean. 

The use to which castor oil is generally put in this country is that of lighting, 
but it is also largely used for lubricating the wearing parts of implements, such as cart 
axles, &c. 

Two varieties are reported to be grown in the Azamgarh district, knewn respec- 
tively as vert and bhatrert. ‘The former is the taller of the two, and is said to be in- 
variably cut down after the first year, whilst bhatreri trees are allowed to remain for 
two or three years. The seeds of the bhatreri variety are reported to be richer in oil 
than those of the other variety. 

Castor is grown to a greater or less extent in every district of the Provinces, but 
usually as a field border, and very rarely as a sole crop. The only division indeed in 
which the area it covers is large enough to deserve mention is Allahabad, where 
it is reported to be grown alone on between 1,200 and 1,300 acres, situated principally 
along the margin of the river Jumna. It is on the other hand a very common border- 


* References :—Roxb. Fl. Ind. iii. 689 ; Mill. Arg. in DC. Prod. xv. Part ii. 1016; Drury Useful Pl. of Ind. 365 ; 
Baden-Powell Punj. Prod. 421 ; Gaz. N.-W. P. Vol. x. 772; Bentley and Trim. Med. Pl, 237 ; DC. L’Orig. Pl. Cult. 339, 

}¢ Piddington Index 76. 

} DC. L’Orig. Pl. Cult, lc, 
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ing to cotton and sugar-cane fields, and is not uncommonly grown on isolated patches 
of a few square yards in the neighbourhood of dwelling houses, and used as a support 
for the creeping bean known as sém (Dolichos lablab). It thrives on a rich soil, but 
curiously enough succeeds exceedingly well when sown along the top of the high mud 
banks which commonly surround orchards and vegetable gardens. In this situation 
the young plants are protected from flooding, and their roots rapidly strike deep enough 
to acquire sufficient moisture. 

It is sown at the commencement of the monsoon or in the hot weather just before 
the rains break. The seeds are either sown behind the plough, being dropped at inter- 
vals of about 18 inches in every alternate furrow, or they are planted by hand. In the 
latter case a little manure is commonly buried with them. The young plants are oc- 
casionally earthed up to prevent the accumulation of water round the bottom of the 
stem. ‘The seeds ripen in March and April. 

When ripe the seed pods are picked, and are either dried in the sun and broken 
by rolling (Azamgarh), or are buried in the ground and allowed to rot. The latter is 
the common practise in Doab districts. The oil is extracted by boiling, and the oper- 
ation is not performed by the professional oil pressers (or ¢e/is), but by the gram- 
parchers (d/urjis). The seeds are first slightly roasted, then crushed in a mortar, and 
then boiled in water over a quick fire, when the oil rises to the surface and is skimmed 
off. As arule the seeds yield a quarter of their weight of oil, but seeds of the bhatreri 
variety are said to yield as much as one-third of their weight. 

Young castor leaves are relished by cattle, and the dried stalks are utilized for 
thatching. Castor trees are commonly cut down alter their first year, but it has been 
already mentioned that the bhatreri variety of Azamgarh is commonly allowed to stand 
for three or four years, when it yields a crop of seed each spring, and is finally cut down, 
not because its bearing powers are exhausted, but because it is a breeding ground for 
a hairy brown caterpillar which is supposed to bring ill-luck. 

A well grown castor plant will yield as much as 10 seers (= 20 lbs.) of seed in a 
season, but the plants which are grown round fields rarely give more than from 2 seer 
to 14 seer apiece. The yield of individual plants grown together as a single crop in 
a field is much less than this, since flowering is hindered by a loss of light and air, 
when the plants are not separated from each other by a considerable space. 

The castor is popularily ranked as the chamdér amongst plants, and men of this 
caste are particularly afraid of a blow from the stalk of a castor plant. 


Explanation of Plate XLIIT. 


1. Upper portion of plant with inflores- : 4. Cluster of young capsules, 
nat. size. . 
cence, \ 5. Single capsule, mee 
2. Male flower, lead G, A carpel opened to show the seed, ( "*™ 
3. Ditto, seen from below, } ae a 7&8. Seed, 


Drawn from a living specimen gathered at Saharanpur. 


Description. 


Origin. 


LINUM USITATISSIMUM, Linn.‘ 


{Vide Plate XLIV.] 


Enauisa, flax, linseed; Vernacutanr, alsi, tisi; Sanscrit, uma, atasi, utasi.t 


Natural order Linew, tribe Eulinew. _A smooth erect annual, 3-4 ft. high. Stems terete, 
woody at the base, usually simple below, corymbosely branched above; stipules none. Leaves 
about 1 in. long, narrow lanceolate, entire, 3-nerved. Flowers arranged in broad corymbose 
cymes ; pedicles 1-1} in. long, slender, erect. Sepals 5, ovate, acuminate, 3-nerved, edged with 
a membranous ciliated margin. Petals 5, bright blue with darker coloured veins, rarely white, twice 
as long as the sepals, ovate with a cuneate base. Stamens 5, coherent below, alternating with 
minute gland-like staminodes. Styles free ; stigmas linear, clavate. Ovary syncarpous ; carpels 
5, each divided into two locelli by spurious partitions from the placentas, axile margins ciliate ; ovules 
10, one in each locellus. Capsule sub-globose, a little longer than the sepals, acute at the apex. Seeds 
about 4 in. long, compressed, ovoid ; testa rich chestnut brown, rarely white, smooth and shining. 


M. DecandoJle in his recently published work on Cultivated Plants observes that 
this plant is indigenous in certain localities situated between the Persian Gulf, the 
Caspian and the Black Seas. He traces the history of this plant and that of a perennial 
species named ZL. angustifolium, which latter appears to have been cultivated in very 
ancient times, and to have been replaced by Z. ustlatissimum within the last 4 or 5,000 
years. 

Flax is grown in India solely for its seed, and no use whatever is made of the fibre 
which its stems contain. The object of cultivation being to promote flowering and not 
stem growth, it is sown much thinner than it is in Europe, and the plant has developed 
a branching habit of growth which would greatly lessen the value of its fibre, even were 
it now carefully cultivated for that purpose. Numerous experiments have been made 
within the last 40 years in growing flax in India, and very considerable success was ob- 
tained by a Belgian flax grower in Tirhoot with seed which had been imported from 
Europe. But it is improbable that flax culture could be extended on any other system 
than that followed by indigo planters, under which the grower receives a cash advance at 
sowing time, together with a guarantee that his crop will be purchased at a fixed price. 
Flax fibre would be useless to a cultivator unless he was certain of gaining a sale for it. 
It does not seem that any energetic attempts have been made to extend flax culture on 
this system, and what efforts have been made to promote it have been confined to ex- 
periments which have indeed proved the possibility of successful flax growing, but have 
given native cultivators no immediate incentive tu undertaking it. 


* References :—Roxb. Fl. Ind. ii. 110; Royle Ill. 82; W. & A. Prod. 134; Hook. FI. Brit. Ind, i. 410 ; Baden- 
Powell Punj. Prod. 33) ; Gaz. N.-W. P, x. 771 ; Bentley and Trim. Med. Pl. 39; DC. L’Orig. Pl. Cult. 95, 
¢ Piddington Index ; Roxb. le. 
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The colour of the flowers varies from a beautiful sky blue to pure white. The 
colour of the seeds is generally a rich brown, but a white-seeded variety is known in the 
south of Bundelkhand and in some parts of Central India. The oil of this variety is 
in many respects more valuable than that of ordinary linseed, especially for colour- 
mixing, and the so-called “white” linseed has attracted considerable attention. Its 
cultivation is, however, insignificant. 

The distribution of linseed cultivation offers an interesting contrast to that of ¢2. 
In both cases Bundelkhand is an important field of production, but for very different 
reasons. i/ is grown on the light raviny lands which lie along courses of rivers and 
drainage lines, while linseed is grown on the heavy black mdr or cotton soil of which 
the level plains are formed. i/ in fact prefers a light, and linseed a heavy, clay soil, and 
hence linseed is very largely grown in the eastern rice-growing districts, where ¢7/ cul- 
tivation reaches its minimum. Linseed is also grown to a considerable extent in the 
sub-Himalayan districts. ike ¢/ it is hardly ever cultivated as a sole crop in the 
districts of the Ganges-Jumna Doab, but unlike ¢i/ its cultivation in this tract is confined 
to an occasional bordering to wheat or gram fields, and its production as a subordinate 
crop in a mixture is quite insignificant. 

Linseed cultivation thus is of insignificant importance in the Meerut Division and 
still more so in the Agra Division. In the Rohilkhand Division it is returned as occu- 
pying between 12,000 and 13,000 acres. In the Jhansi Division, which forms the western 
and least fertile portion of Bundelkhand, it occupies about 5,000 acres, while in eastern 
Bundelkhand, comprising the Hamirpur, Banda and part of the Allahabad District, its 
area reaches 49,000 acres, or 4 per cent. of the total area under rabi crops. But its cul- 
tivation reaches its maximum in the Benares Division. The three districts of Azamgarh, 
Basti, and Gorakhpur return no less than 1,22,000 acres under linseed, which amounts 
to 6 per cent. on their total area cropped in the rabi season. 

Its method of cultivation varies very greatly in different localities. In the districts 
of the Ganges-Jumna Doab it is as a rule merely sown in a line round the border of a 
wheat or barley field, or is grown in parallel lines across a field of gram. In Bundel- 
khand it is grown either alone or mixed in large quantities with gram, and in both cases 
the ground receives three or four ploughings during the rains preceding. The seed is 
sown broadcast at the rate of 8 to 12 seers to the acre. In the Benares Division it is 
largely grown on land which is under water during the rains, and in this case its cultiva- 
tion is of the roughest possible description, no preparatory ploughings being given, but 
the seed simply scattered over the ground and ploughed in. It is very commonly grown 
in this fashion in rice fields, the rice stubble being left standing. 

Linseed is very rarely irrigated when grown by itself, except in the Basti and Go- 
rakhpur Districts, where a quarter of the total linseed area is returned as receiving one 
or two waterings. 

The plants are cut down when ripe, and the seeds extracted from the capsules by 
beating. 

The average produce of linseed in Bundelkhand is from 6 to 8 maunds per acre. 
In Basti and Gorakhpur it may be put as considerably more than this, 10 maunds being 
probably not an excessive estimate. 

G 


42 


Yield of oil. 


LINUM USITATISSIMUM. 


Statement showing the Railway Traffic in Linseed for the last four years. 


1879-80. 1880-81, 1881-82, 1882-83. 

maunds, maunds. maunds. maunds. 
To Calcutta, ... One 2,356,633 6,75,553 4,21,865 6,938,814 
» Other places, ate 24,601 91,482 78,399 23,463 
Total Gross Exports, ose 2,61,234 7,67,085 5,00,264 7,17,277 
» Imports, ... 900 805 1,184 104 652 
Net Exports, 500 2,60,929 7,605,851 5,00,160 7,16,625 


The seed yields one-fourth of its weight of oil. The oil is extracted by pressure 
in the same description of mill or fo/hu, which is used in expressing ¢/ oil. The oil 
presser or dedi, is usually remunerated for his trouble by receiving the oil cake, which is 
a very valuable food for cattle, and is also occasionally eaten as human food under the 


name of pinna. Linseed itself is sometimes used as human food, being bruised in a 
mortar and baked in dough. 


Explanation of Plate XLIV. 


1. Flower, vertical section of, 7, Seed. 
2. Androcium, Veta 8. Ditto, vertical section, 

: : z nlarged, 
3. Gynecium, 9. Ditto, back view, ae 
4, Capsule, 10. Ditto, vertical section, 
5. Ditto, transyerse section, nat. size. 
6. Seed, 


Drawn from a living specimen gathered at Sah4ranpur. 
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Description. 


Origin. 


Varieties. 


Cultivation. 


BENINCASA CERIFERA, Savi.’ 


[ Vide Plate XLV.] 


EncuisH, white gourd melon; VernacuLar, petha (Saharanpur), kumhra (Cawnpore), 
kondha (Allahabad), bhunja and chal-kumhra (Himalayan Districts). 


Natural order Cucurbitacee, tribe Cucumerinee. A large climbing or trailing gourd thickly 
clothed with white or rusty coloured pubescence. Stems thick, angular, sulcate, hispid, hairs 
jointed ; tendrils usually 3-fid. Leaves 3-6 in. across, sub-orbicular, cordate, 5-7 lobed ; lobes 
broadly triangular, acute or acuminate, bright green above, paler below and more hispid ; petiole 
thick, 2-3 in. long, without glands at the apex. Flowers large, yellow, solitary, monccious. 
Male :—calyx tube campanulate, densely villous, lobes 5, large, serrate ; corolla deeply lobed, 
divisions nearly separate, obovate, mucronate ; stamens 3, inserted near the mouth of the corolla 
tube, filaments angular, hispid at the base, anthers exserted, free, 1-celled in one and 2-celled in 
the other two, cells sigmoid. Female :—calyx and corolla as in male ; ovary oblong or ovoid, 
hairy ; style thick, stigmas 3, flexuose ; ovules numerous, horizontal ; fruit fleshy, oblong or ovoid 
cylindrical, 1-1} ft., hairy and bright green when young, becoming smooth when ripe, and covered 
with a waxy bloom, often blotched with white, flesh white ; seeds ovate oblong, about 3-in. long, 


flat, maringed. 


A native of Japan and Java according to M. Decandolle.t 

This plant has a superficial resemblance to the pumpkin (Cucurbita Pepo), under 
which name it was described by Roxburgh (1. c.); and even now the seeds of humhra 
(Benincasa) are constantly distributed in this country under the name of C. Pepo. It 
may easily be distinguished from the latter however by its soft not pungent hairiness, 
and by the wax-like bloom which covers the fruit. 

The cultivation of this and the following species of gourds is restricted as a rule 
to little highly manured patches in the vicinity of the village sites, and is almost entirely 
in the hands of men of the sachi and mali (or murao) castes. They may be sown 
either in the hot weather or at the commencement of the rains, and with the exception 
of melons, continue fruiting until the close of the rainy season. 

Occasionally they form the sole crop on a field, but they are more generally 
associated with a number of other vegetables, whose habit of growth permits of their 
being grown together without much mutual harm. Thus gourds are not uncommonly 
sown in lines between rows of young sugar-cane or maize, being off the ground before 
the main crop has grown sufficiently high to choke them. Certain of the order (e. g., 


* References:—Hook. Fl. Brit. Ind. ii. 616 ; Kurz. in Journ. As. Soc, Beng. (1877) Part ii. 101 ; Baden-Powell Punj, 
Prod. 265 ; Atkinson Econom. Prod, N.-W. P. Part v. p. 7; Gaz. N.-W. P. Vol. x. 700; 265. B. hispida, Cogniaux in DC. 
Mon. Phan. iii. 513; Rheede Hort. 8 p.5t.3; DC, L’Orig. Pl. Cult. 2138. Cucurbita Pepo, Lour. Fl. Cochin 503 ; Roxb. Fl. 
Ind. iii. 718 ; Gaz. N.-W. P. Vol. x. 702 (in part). 

+ Gaz. N.-W. P. Vol. x. le, 

t Orig. Pl. Cult. Le. 
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Area. 


BENINCASA CERIFERA. 


the melons) are also very commonly grown on the deposits of sand and silt which are 
left. exposed in the beds of rivers during the hot months. 

No complete returns of the area under ‘umhra are available. As an indication 
of the extent to which it is cultivated, it may be mentioned that it is reported to cover 
114 acres in the Allahabad district. 

The fruit is used as a vegetable, and forms also an ingredient in curries. In 
Saharanpur the fruit is largely used by the confectioners for the manufacture of a 
sweetmeat called heshmi, sold at 3 Ibs. per rupee. 


Explanation of Plate XLV. 


1. Mature fruit, ) 4, Female flower, vertical section, 
2. Transverse section of ditto, - all nat. size. 5. Portion of branch, 
3. Male flower, vertical section, 

From a drawing of a living specimen cultivated at Saharanpur. 
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TRICHOSANTHES ANGUINA, Linn.’ 


[Vide Plate XLVI.] 


ENGLIsH, snake gourd; VreRNACULAR, chachinda, chachinga (Rohilkhand). 


Natural order Cucurbitacew, tribe Cucumerinee. Stems slender, herbaceous, climbing or trail- 
ing, angular, hairy ; tendrils 3- or 2-5-fid, stiff, suleate. Leaves sub-orbicular or reniform in 
outline, 5-7-lobed, sparingly hairy above, lower surface with short dense pubescence becoming 
scabrid when old ; lobes rounded, with a denticulate and undulate margin. Flowers monecious, 
white, about 1 in. across. Male flowers on a long peduncled raceme with minute bracteoles at the 
base of each flower ; calyx slender, tubular, about 1 in. long, puberulous, teeth 5, subulate ; corolla 
lobes narrow, oblong, free almost to the base, margins fimbriate ; stamens 3, filaments slender, 
glabrous, anthers connate, one 1-celled and two 2-celled. Female flowers solitary, axillary, shortly 
peduncled ; calyx and corolla as in the male. Fruit long, fusiform, but variable in shape and size, 
often much contorted, greenish white. Seeds about 2 in. long and 4 in. wide, flat, oblong, with cor- 
rugated margin, truncate or retuse at the apex, grey or yellowish brown. 


This plant in all probability had its origin either in India or in the Indian Archi- 
pelago.t It has never been found in a wild state, unless it be considered, as Mr. C. B. 
Clarke has suggested,t to represent the cultivated state of Zrichosanthes cucumerina, 
Linn., a common plant extending throughout India to N. Australia. 

The following information has been recently contributed to the “Indian Forester’ 
by Mr. W. Gollan, Head Gardener at Saharanpur, who has specially studied this family 
of plants under cultivation :— 

“The fruit of this vegetable is from 1 to 3 feet long, and of a very handsome appearance. When 
“young they are beautifully striped with white and green, and when ripe change to a brilliant orange, The 
“young fruit is used as a substitute for French beans. When cut up into thin strips and boiled, they form 
‘‘a fair imitation of that vegetable. Like the kali and ghia turai, the fruit must be used when very young. 
“‘ If cut when more than 4 inches long they often have a very bitter taste. Two sowings should be made, 
“ the first in April, and the second in May.” 

The fruit is usually eaten cooked; that of 7. cucumerina is also eaten, but the 
plant is not cultivated. 

This gourd seems to be generally grown throughout the plains as a rain crop. It 
is impossible, however, to give any accurate figures as to the area occupied by it in these 
Provinces. 


? 


Erplanation of Plate XLVI. 


1. Male flower, vertical section, ie 3. Transverse section of ditto, (nat. size), 
2. Mature fruit, \ nat, size. 


From a drawing of a living specimen cultivated at Saharanpur. 


* References :—Roxb. Fl. Ind. iii. 701; Royle Ill. 219; W. & A. Prod. 350; Kurz. in Journ. As. Soc. Beng. 
(1877) Part ii. 98 ; Naudin in Ann, Se. Nat. Ser. 4 Vol. 18 p. 190 ; Hook. Fl. Brit. Ind. ii. 610; Atkinson Econom. Prod. 
N.-W. P. Part v. p.4; Gaz. N.-W. P. Vol. x. 700 ; Cogniaux in DC. Mon. Phan, iii. 859 ; DC. L’Orig. Pl. Cult. 217 ; Ind. 
Forester Vol. ix. (1883) p. 201. 

+ DC. L’Orig. Pl. Cult. le. 

{ Hook. Fl. Brit. Ind, l.c. 


Description. 


CITRULLUS VULGARIS, Schrad. 


Var. FISTULOSUS.* 


[Vide Plate XLVII.] 


ENGLISH none ; VERNACULAR, tendus (Bijnor), tendu and tensi (Doab), tinda (Punjab), 
meho, trindus, dilpasand, tinda and alvinda (Sindh). 


Natural order Cucurbitacee, tribe Cucumerinee. Stems diffuse, stout, fistulous. Young 
shoots densely villous with long soft spreading hairs intermixed with much glandular pubescence 
which disappears with age; tendrils 3-fid. Leaves green and shining above when young; old 
leaves scabrous ; under surface paler, densely hairy on the nerves ; petioles furrowed, fistulous ; 
blade ovate cordate, 5-nerved, 5-lobed, sinuses extending to one-third or one-half towards the centre 
of the blade. Flowers moncecious, solitary. Male :—peduncle shorter than the petiole ; calyx villous, 
the tube spread out nearly flat and crowned abruptly by the five short teeth ; corolla flat, hairy 
outside ; stamens as in C. vulgaris; disc filling up the base of the calyx between the stamens. 
Female :—flower on a thick peduncle which lengthens and curves downwards in fruit; calyx quite 
flat ; corolla as in male ; disc collar-shaped round the style ; ovary sub-globose, softly villous ; style 
very short, individed or rarely shortly 3-cleft at the apex; stigmas thick forming together a 
round head. Fruit about the size of a small turnip, of alight apple green colour, depressed at 
each end, hispid when young, at length becoming quite smooth. Seeds black, about 3 in. long, 


marked on both sides by an elevated ridge which follows the outline of the seed. 


Dr. Stocks, from whose paper in Hooker’s Journal of Botany much of the above 


description has been taken, further adds :— 

“ As a species this is recognized at once from its congeners, the colocynth and the water-melon 
“(C. Colocynthis and vulgaris), which are the only others I have to compare, by its much less divided 5- 
‘‘nerved and 5-lobed leaves, not glaucous as in the water-melon, or hoary as in the colocynth. Both these 
“last have 8-nerved, 3-lobed leaves, cleft almost to the midrib, with the divisions also deeply lobulated. The 
“tendrils in the colocynth are generally undivided or rarely bifid; in the water-melon they are bifid, but here 
‘“‘they are generally 3-4 rarely 5-cleft. The fistulous stem and petioles are an absolute distinction. The 
“calyx is here much more flat than in the other two, where it is campanulate at the base. The very short 
‘style, the almost globose ovary, the depressed fruit of uniform colour, not striped or speckled in any stage 
‘of its growth, are further marks of distinction. The seeds differ from the smooth thin seeds of the colo- 
‘‘cynth, and resemble more those of the water-melon. 
“‘ water-melon have associated with them here a cookable vegetable. 

“In Sindh it is cultivated from April to September, generally in the same plot of ground with common 
“melons, Luffa, gourds and cucumbers. The fruit is picked when about two-thirds grown, the size and shape 
“of a common field-turnip, two inches-and-a-half high, and three inches-and-a-half across. It is pared, cut 
“in quarters, the seeds extracted, well boiled in water, and finally boiled in a little milk, with salt, black- 
“pepper, and nutmeg. Mussalmans generally cut it into dice, and cook it together with meat in stews or 
“curries. Hindus fry it in ghé with split gram-peas (Civer arietinum), and a curry powder of black-pepper, 
“cinnamon, cloves, cardamoms, dried cocoanut, turmeric, salt, and last (but not least in their opinion) the 
It is sometimes made into a preserve in the usual manner. It is sometimes 


Finally, the poisonous colocynth and the eatable 


‘never failing asafetida. 
“picked when small, cooked without scraping out the seeds, and regarded a greater delicacy than when more 


“‘ advanced.” 


* References :—C. fistulosus, Stocks in Hook. Journ. Vol. iii. p. 74. t. 3; Walp, Ann. Bot. Syst. iv. 863. C. vulga- 
ris, Schrad. in DC. Monogr. Phan. iii. 509 ; Clarke in Hook. FI. Brit. Ind. ii. 621, 


Litho T. ©. Press, Roorkee, 


CITRULLUS FiSbtULOSUS, STocks. Thos, D Bona, Supde, 


Deawn by H. Tformusji 


Distribution and Season. 
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In these Provinces the cultivation of densi is confined to the western districts. 

It is sown shortly before the rains, and is eaten during the rainy season. It is grown 
in well manured ground either as a sole crop or mixed with other vegetables. It is 
highly thought of as a vegetable, and is cooked in the manner already described. The 


seeds, according to Royle, are used medicinally. 


Explanation of Plate XLVII. 
1. 4. Fruit, 
ry } Male flower, }s ghtly enlarged. 5. Ditto, vertical section, \ nat, size. 
3. Female flower, 
Drawn from a living specimen gathered at Sahdranpur. 


Description. 


Origin. 


Varieties, 


LAGENARIA VULGARIS, Seringe. 


[Vide Plate XLVIILI.} 


Encuisn, bottle gourd; Vernacunar, kaddu, al-kaddu, lauki, kashiphal, and gol kaddu 
(Bijnor), tumri (small variety). 


Natural order Cucurbitacee, tribe Cucumerinee. Whole plant softly pubescent. Stems exten- 
sively trailing or climbing, thick, 5-angled ; tendrils 2-fid. Leaves on long petioles ; petiole almost 
round with a deep furrow on the upper surface and with a short conical gland on either side at its 
apex ; limb cordate orbicular, often 6 in. in diameter, obscurely 3-5-lobed, rounded or acute at the 
apex ; basal sinus rather deep ; veins prominent beneath and pedately arranged. Flowers large, 
white, solitary, moncecious. Male flower :—peduncle often 6 in. long, slender, angular, sulcate. 
Calyx tube campanulate ; teeth 5, subulate. Petals crumpled, emarginate or mucronate at the 
apex, hairy on both sides especially towards the base ; stamens 3 ; anthers conduplicate. Female 
flowers :—peduncle thicker and much shorter than that of the male ; calyx and corolla as in the 
male ; ovary oblong, softly pubescent ; style short, bearing 3 bifid stigmas. Fruit variable in 
shape and size, usually bottle or dumbbell-shaped. Seeds 3-3 in. long, white, obovate oblong 
or triangular, or bidentate at the apex, with a groove within the margin. 


This plant has been found wild in India, the Moluccas and also in Abyssinia. 
Tt is now cultivated in most warm climates, including America, China and Australia. 

The numerous varieties of this species are chiefly distinguished by the character of 
the fruit which assumes all kinds of shapes from that of a siphon or flask to that of a 
turnip. 

The fruit is “eaten by Europeans as well as by Natives; when cut young it takes 
the place of vegetable marrow. Natives boil and slice the whole fruit, or the pulp is 
eaten with vinegar or mixed with rice as a vegetable curry. The bottles used by 
beggars and others are the dried empty fruits of this species. The ¢wmri variety is not 
edible; its fruit is used for making the stringed instrument called s¢tar. 

Mr. Gollant gives the following information regarding the cultivation of this 


gourd :— 

“Tt can be sown as early as February, and as late as July. However for rainy season use, two sowings 
«‘ should be made, the first in April and the second in June. The first sowing will be ready for use in the 
“ beginning of the rains. The second will come in about the middle, and keep up the supply until the cold 
“ season. It can be sown in nurseries and transplanted, or sown at once where intended to be grown. The 
“‘ Jatter mode is preferable, but if an empty plot is not available when the sowing season arrives, it is better to 
“ adopt the first named, than let the sowing season slip past. It succeeds best in heavily manured sandy soil, 
““ but will thrive ordinarily well in any. When sown or transplanted, the seeds or plants should be inserted 


* References :—W. & A. Prod. 341; Wight Ill. t. 105; Hook. FI. Brit. Ind. ii. 613; Badea-Powell Punj. Prod. 
264; Atkinson Econom. Prod. N.-W. P. Part v. p. 5 ; Gaz. N.-W. P. Vol. x. 700; Naudin in Ann. Sc. Nat. Ser. 4 Vol. 12 
p- 91 ; Cogniaux in DC. Mon. Phan. iii. 417 ; DC. L’Orig. Pi. Cult. 195 ; Indian Moresten Vol. ix. Crepe: 202 ; Cucurbita 
Lagenaria, Linu. ; Roxb. Fl. Ind. iii, 718. C. Pepo. Gaz. N.-W. P. Vol. x. 702 (in part). 

¢ L’Orig. Pl. Cult. lc. 

f Ind. For. loc. cit. 
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Litho. T. C. Press, Roorkee, 
Thos, D, Bona, Supa. 


LAGENARIA VURIS, Serinae. 


LAGENARIA VULGARIS. 49 


“in patches 6 feet apart. No supports are required, as it prefers to trail along the ground. It should be 
“weeded when necessary, until the patches interlace and cover the ground. Afterwards it will not require to 
‘‘ be touched, as the dense network of branches will keep down tbe weeds.” 


The following was the area under faddé during the rainy season of 1880 in 
certain districts from which returns of its cultivation have been received. The figures 
will serve as an indication of its importance in different parts of the Provinces. 


Acres. 
Allahabad, sa oes ree ae 58 ace 202 
Meerut, ics ise aie nee me aes 140 
Mainpuri, aoc ae one Boe wes ane 76 
Shahjahanpur, 30¢ Sc eos 50 Gc o6e 61 
Bulandshahr, ss Ane soe mee dite G00 54 
Bijnor, Bek pac sac ae we eee 37 
Jalaun, ee 706 ve SHC o0C an 28 


Explanation of Plate XLVIII. 


8. Female flower, vertical section, 
4. Male flower, vertical section, 


1. Mature fruit, 


: : nat. size, 
2. Transverse section of ditto, \ 


i nat, size. 


From a drawing of a living specimen cultivated at Saharanpur, 


Varieties. 


Area. 


CUCUMIS MELO, Linn." 


Var. MOMORDICA. 
(Vide Plate XLIX). 


ENGLISH, none ; VERNACULAR, kachra (unripe), phunt (ripe), tuti.f 


This is one of the more marked varieties of C. Melo, differing only, however, as 
far as description can apply, in the form and nature of the fruit. The fruit is cylin- 
drical and quite smooth, and when ripe bursts spontaneously. In size it varies from | ft. 
to 2 ft. long, and from 8-6 in. in diameter, and weighs from 4-8 lbs. The seeds are 
rather smaller than those of the common melon. 

Roxburgh (FI. Ind. 1].c.) says of this plant :— 


“The fruit is much eaten both by Natives and Europeans ; when young they are a good substitute for the 


‘common cucumber, and when ripe (after bursting spontaneously) with the addition of a little sugar they are 
‘little inferior to the melon, and reckoned very wholesome.” 


The following is the area returned as under phunt during the rainy season of 1881 
in certain typical districts :— 


Acres, 
Bijnor, ate 212 
Allahabad, aan are wis a6 ae 183 
Shahjahanpur, eee 4a oe ase se aes 116 
Muttra, ; 5 42 
Aligarh, : il7/ 
Jhansi, ) 
Mainpuri, 7 


Explanation of Plate XLIX. 
1. Ripe fruit, transverse section, nates 3. Female flower, serene 
2. Entire fruit, ee | 4. Male flower, chs 


5. Portion of flowering branch (nat, size), 


From a drawing of a living specimen cultivated at Sahdranpur. 


* References :—Cogniaux in DC. Mon. Phan iii, 484; Atkinson Econom, Prod. N.-W P. Party. p. 9. ©. Momor- 
dica Roxb. FI. Ind. iii. 720; W. & A. Prod, p. 342. 


t Roxburgh 1. c. 
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Description. 


Origin. 


. Varieties, 


CUCUMIS MELO, Linn.’ 


(Vide Plate L.] 


EnciisH, melon; VERNACULAR, kharbuza. 


Natural order Cucurbitacee, tribe Cucumerinee. An annual, whole plant rough with hispid 
hairs. Stems creeping, scabrid and obscurely angled when young, becoming nearly round and 
smooth ; tendrils simple, long and slender. Leaves about 3 in. across, puckered, orbicular reniform, 
or 3-7 lobed, the lobes rounded and coarsely denticulate, upper surface blueish green, light green 
below ; veins forming a prominent network beneath ; petiole 14-3 in., angular, suleate. Flowers 
in fascicles, shortly stalked, yellow, monecious. Male flower :—calyx tube campanulate or sub- 
cylindrical, villous ; teeth 5, shorter than the tube, erect or spreading ; corolla greenish at the base 
and densely hairy within the tube ; limb 5-parted, divisions ovate acute, extending about half way to 
the tube ; stamens 3, filaments short, glabrous, anthers free, one 1-celled, two 2-celled, connective 
forming a terminal crest ; lobes flexuose. Female flower :—calyx and corolla as in the male ; style 
short, stigmas 3, obtuse; ovary pubescent. Fruit very variable in shape, spherical, ovoid, elongated, 
or contorted, downy or glabrous, never prickly ; flesh usually sweetish. Seeds nearly 3 in. long, 


oblong, compressed, without a margin, 


The conclusions arrived at by M. A. Decandolle in his recently published work on 
the origin of cultivated plants indicate N.-W. India, Beluchistan and perhaps W. Tropi- 
cal Africa as the countries in which this species has existed in a wild state. 

The varieties of this species are very numerous, and include plants which not only 
differ very much in appearance, but also as to the uses to which they are applied; some, 
for instance fakri and phunt (see preceding article), being used only as vegetables. The 
distinguishing characters of all the varieties are confined almost entirely to the fruit,— 
as to its shape, size, and colour; M. Naudin has conclusively proved their specific 
identity by the experimental cultivation of every obtainable variety. The results of 
these experiments were published in the Annales des Sciences Naturelles, a reference 
to which has already been given. 

From an agricultural point of view the melon is perhaps the most important species 
of the order, since it is grown to a large extent on sandy stretches in river beds, which 
could hardly be made to produce any other crop with profit. So soon as the sand banks 
are exposed by the falling of the river, operations commence by enclosing small plots 
with grass fences in order to protect them from the inroad of drifting sand. <A _plenti- 
ful stock of manure is then carried to the spot, and large holes dug at regular intervals 
throughout the plot, into which the manure is distributed. The melons are sown over 
the manure in the boles, which act therefore in the same manner as forcing beds. 

This is the practise in growing melons in the beds of rivers such as the Ganges 
and Jumna, which consist almost wholly of white sand. Where the river deposit is of 


* References :—Roxb. Fl. Ind. iii. 720 ; Kurz in Journ, As. Soc. Beng. (1877) Part ii. p. 102 ; Hook. Fl. Brit. Ind. ii 
620 ; Naudin in Ann. Se. Nat. Ser. 4 Vol. xviii, ; Atkinson Ecom. Prod. N.-W. P. Vol. v. p. 9; Gaz. N.-W. P. Vol. x. 701 ; 
Cogniaux in DC, Mon, Phan. iii. 484 ; DC. L’Orig. Pl, Cult. 205. 
H 2 
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Area. 


CUCUMIS MELO. 


richer quality and contains a mixture of organic matter, a much less amount of manure 
is required, and it is reported that occasionally manure is altogether dispensed with. 

The melon beds commence fruiting in April, and continue yielding until they are 
overwhelmed by the rise of the river in June. When laid incautiously near the water 
level, they are not uvfrequently submerged by the rise of stream which takes place 
during the hot weather months before the heat of the monsoon, and is due to the melting 
of snow on the higher ranges of the Himalaya. 

The following is the area reported to bear melons during the hot weather in the 
30 temporarily settled N.-W. Provinces districts, from which agricultural returns have 
been received. The figures represent the average of the returns for the three years 
1879, 1880, and 1881. ‘They probably include a certain amount of land under cucur- 
bitaceous crops other than melons, of which ¢aréuza (water melon) is the chief. But 
they professedly relate to melons alone. 


Benares z 
Division, <umaun 
ne are including Panes 
eerut Rohilkhand Agra oie Azamgarh Jhansi including 
Division, | Division. | Division, | FUME | “Bastiand’ | Division, Tarai BENS 
Distr P aE Gorakhpur District 
aS Districts. only. 
only. 
acres. acres. acres. acres. acres. acres. acres. acres. 
5,268 5,687 5,626 4,465 283 2,121 133 23,583 
Explanation of Plate L. 


1, Transverse section of fruit. 
2. Entire fruit. 


3. Female flower. 


4. Male flower. 


From a drawing of a living specimen cultivated at Saharanpur. 
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Description. 


Origin. 


Varieties. 


CUCUMIS SATIVUS, Linn.’ 


[Vide Plates LI. and LII]. 


ENGLISH, cucumber; VERNACULAR, khira; Sanscrit, sukasa.t 


Natural order Cucurbitacee, tribe Cucumerinee. A scabrous trailing or climbing annual. 
Stems little branched, angular ; tendrils simple (much reduced in the trailing hot weather variety ). 
Leaves 3-5 lobed, sub-triangular cordate, undulate, very rough on both sides, dark green above, 
paler beneath ; lobes acute or acuminate, with a dentate or crenate margin ; petioles about equal 
to the blade, stout, solid, deeply channelled above, and hispid. Flowers shortly stalked, yellow, 
moneecious. Male flowers in axillary clusters; calyx tube campanulate, very hairy, teeth subu- 
late about equal to the tube, spreading or reflexed ; corolla about 14 in. across, divided more 
than half way towards the base, hairy outside especially on the veins ; stamens 3, anther lobes flex- 
uose, connective forming a terminal crest. Female flowers solitary or fascicled ; calyx and corolla 
as in male; ovary ovoid, style short, with three oblong stigmas ; fruit ovate or oblong, very variable 
in size, smooth or tuberculate, yellowish green or mottled with brown; seeds numerous, white, 
acute at each end, without a margin. 


There is no doubt that the original home of the cucumber was in Northern 
India. As a cultivated plant in this country it is of great antiquity. 

There are numerous varieties, some of them hot weather, others rainy season vege- 
tables. The ordinary hot weather kind has small egg-shaped fruits. Mr. Gollan§ 
remarks as follows regarding the proper mode of cultivation :— 


“Tn order to keep up the supply until the beginning of the rains, three sowings should be made, one 
“in the end of February, one in the middle, and one in the end of March. It will succeed fairly well in any 
“soil, but prefers a rich one. The ground should be laid out in drills, one foot apart. Sow the seeds 
“along both sides of the drill, and if the soil is very dry, water immediately after sowing. After they 
“germinate, water every ten days. This vegetable, like the kakri, should not be watered too often.” 


The rainy season varieties have much larger fruits, more like the English kind 
in appearance. Mr. Gollan| mentions two varieties as being commonly grown in this 
part of India, and thus describes them :— 

“When in a young state the colour of one is a dark green, and of the other creamy-white. When full 
“grown both are about a foot long, and the colour changes to a rusty brown. These two, although not 


“equal to the commonest varieties met with in England, are not to be despised. They thrive with little 
“care, and are always sure of yielding a crop.” 


Another variety called C. Hardwickii, Royle, grows wild on the Himalayas, and is 


* References :—Roxb. Fl. Ind. iii. 720; W. & A. Prod. 342; Kurz in Journ. As. Soc. Beng. 1877 Part ii. p. 103 ; 
Naudin Ann. Sc. Mat. Ser. 4 Vol. xi. p. 27; Hook. Fl. Brit. Ind. ii. 620 ; Atkinson Econom. Prod. N-.W. P. Part vy. p. 9; 
Gaz. N.-W. P. Vol. x. 701; Cogniaux in DC. Mon. Phan. iii, 498; DC. L’Orig. Pl. Cult. 210; Ind. For. Vol. ix. 
(1883) pp. 162 and 201. C, Hurdwichii, Royle Ill. 220 t. 47 f. 3. 

¢ Piddington Index 26, 

{ DC. L’Orig. Pl. Cult. le. 

§ Indian Forester Vol. ix. (1883) p. 162. 

|| Indian Forester Vol. ix. (1888) p. 201. 
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Area, 


CUCUMIS SATIVUS. 


frequently met with at low elevation; this is the aér alu of Kumaun,* and pahari in- 
drdyan of the plains. 

The area occupied by 4dira during the rains of 1381 is given below for certain 
typical districts. This is exclusive of the area on which it was grown as a hot 
weather crop and cleaned off the ground before August. The figures therefore greatly 
under-estimate the total area on which it was cultivated. 


Acres. 
Allahabad, abe 606 ae 206 BOE otic 183 
Budaun, Bbc soc ooC oe ono cee 153 
Shahjahanpur, nce se eee eee “he oes 80 
Hamirpur, ees one eee sae wos one 48 
Mainpuri, oor Age ace Sor sine oe. 42 
Jalaun, out oot eee soc one 50C 26 
Meerut, B00 dae doc ae ie o0e 15 
Explanation of Flate LI. Explanation of Plate LII. 
1. Portion of branch, 

1. Mature fruit, ‘ 2. Male flower, vertical section, 

2. Male flower, vertical section, ba nat. size. 3. Female flower, vertical section, all nat. size. 

3. Transverse section of fruit, 4&5. Mature fruit, 


a 


Transverse section of ditto, 


The above Plates are from drawings of living specimens cultivated at Saharanpur. 


® Royle Ill, t. 47. 
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CUCUMIS MELO, Linn. 


Var. UTILISSIMUS. 


(Vide Plates LIII, and LIY). 


ENGLISH, none ; VERNACULAR, kakri, kakri reti. 


Varieties. This is another of the extreme forms or varieties of the melon, differing in the 
shape of the fruit, and the uses to which it isapplied. The fruit varies from short oval 
or cylindrical to elongate, and is either straight or curved like some varieties of cucum- 
ber. Some specimens grown this year in the Saharanpur garden measured over a yard 
in length. They also vary in colour from dark green to nearly white, usually changing 
to a bright orange colour when ripe. The seeds, like those of phunt, are rather smaller 
and more slender than true melon seeds. 

Roxburgh (FI. Ind. l.c.) makes the following remarks on this plant :— 

‘‘ This appears to me to be by far the most useful species of Cucumis that I know; when little more than 
“one-half grown, they are oblong, and a little downy, in this state they are pickled; when ripe they are about 
‘as large as an ostrich’s egg, smooth and yellow; when cut they have much the flavour of the melon, and 
‘will keep good for several months if carefully gathered without being bruised and hung up; they are 
‘also in this stage eaten raw and much used in curries by the Natives, 

“¢The seeds like those of other Cucurbitaceous fruits contain much farinaceous matter blended with a 
“large portion of mild oil; the natives dry and grind them into a meal, which they employ as an article of 
‘diet; they also express a mild oil from them, which they use in food and to burn in their lamps. Experi- 


““ence, as well as analogy, prove these seeds to be highly nourishing and well deserving of a more extensive 
“ culture than is bestowed on them at present.” 


Kakri is an important article of food with the poorer classes during the hot weather 
months. Unfortunately there are no statistics of the area on which it is grown during 
this season. The following figures show the area which it occupied during the rainy 
season of 188] in certain typical districts :— 


Acres. Acres, 
Allahabad, ane Bae 640 Muttra, oe aS 24 
Fatehpur, 606 BoC 110 Azamgarh, dad aes 18 
Mainpuri, ae 504 29 Pilibhit, et see 14 
Explanation of Plate LILI. Explanation of Plate LIV. 
1, Fruit, 1. Young fruit, transverse section, . 
2. Female flower with portion of co- 2. Mature fruit, transverse section, } nat. size. 
rolla removed, ennai aise 3. Ditto entire (reduced 3). 
3. Fruit, transverse section, ‘ 4. Male flower, vertical section, E 
4. Male flower, vertical section, 5. Female flower, vertical section, Dataset 
5. Ditto, seen from below, 


| From drawings of living specimens cultivated at Sah4ranpur. 


* References :—C. utilissimus, Roxb, Fl. Ind. iii. 721; Atkinson Econom. Prod. N.-W. P. Part vy. p. 93; Indian 
Forester Vol ix. (1883) p. 161. See also authorities under C. Melo. p. 51. 
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Description. 


Origin. 


Area. 


CITRULLUS VULGARIS, Schrad.* 


[Vide Plates LV. and LVI.] 


ENGLISH, Water melon; VERNACULAR tarbuza, kalinda, hindwana;t Sanscrit, chaya-pulat 


Natural order Cucurbitacee, tribe Cucumerinee. A climbing or trailing hispid annual. Stems 
branching, angular; tendrils 2-fid, firm; pubescent. Petioles about 2 in., nearly round, villous ; 
blade of leaf 3-5 in. long by 2-3 in. broad, triangular ovate, cordate, deeply trifid, segments pinna~ 
tifid or bi-pinnatifid, terminal one larger ; lobes undulate or lobulate, pale green above, ashy beneath. 
Flowers moneecious, axillary, solitary, rather large. Male flower :—peduncle falling short of the 
petiole ; calyx tube broadly campanulate ; lobes narrowly lanceolate, equalling the tube ; corolla 
about an inch in diameter, greenish outside and villous ; segments ovate, oblong, obtuse, 5-nerved. 
Stamens 3, anthers free. Female flowers :—calyx tube fused with the ovary, contracted above, lobes 
and corolla as in the male ; ovary ovoid, densely villous ; style short ; stigmas 3. Fruit large ovoid, 
dark green or mottled, sometimes covered with a glaucous waxy bloom ; flesh white yellowish or 
red. Seeds compressed and usually margined, varying much in shape and colour. 


The water melon is indigenous in the equatorial regions of Africa.§ The fruit of 
the wild plant may be bitter or sweet without any observable difference externally. 

The well-known fruit yielded by this plant seems to be universally appreciated by 
the Natives, and is by no means despised by Europeans. ‘Though deficient in flavour it 
is always cool and refreshing. 

It is usually sown in January or February, and the fruit ripens during the early 
part of the hot season. 

As a crop it is a somewhat precarious one, being often entirely destroyed by un- 
timely showers, or by severe hailstorms, which latter are by no means unfrequent during 
the time when the fruit is ripening. 

Although largely cultivated in these Provinces, statistics are wanting to indicate 
even approximately the total area it has occupied during past years. 

The following are the areas it has been reported to have occupied in certain dis- 
tricts during the rainy season of L881 :— 


Acres. Acres, 
Balandshahr, coe sos 56 Farukhabad, poo ae 19 
Jalaun,  «.. cod 20 48 Muttra, ... eee see 3 
Meerut, ... 60c AGh 26 
Explanation of Plate LV. Explanation of Plate LVI. 
1&2. Male flower, 1, Fruit, transverse section. 
3. Female flower, } enlarged. 2. Entire fruit, (reduced 4). 


The above are from drawings of living specimens cultivated at Saharanpur. 


* References :—Naud. in Ann. Sc. Nat. Ser. 4 Vol. xii. p. 100; Hook. Fl. Ind. ii. 621 ; Atkinson Econom. Prod. 
N.-W. P. Part v. p. 10; Gaz. N.-W. P. Vol. x. p. 702 ; Cogniaux in DC. Mon. Phan. Vol iii. p. 508; DC. L’Orig Pl. Cult. 
209. Cucumis Citrullus, DC. Prod. iii. 301. Cucurbita Citrullus, Linn, ; Roxb. Fl, Ind, iii. 719; W. & A. Prod. 351; 
Baden-Powell J’unj. Prod. 264. 

+ Gaz. N.-W. P. Vol. x. 701, 

} Piddington Index, 

§ Decandolle lc. 
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Description. 


CITRULLUS COLOCYNTHIS, Schrad." 


[Vide Plate LVII.] 


s 4 e s 4 . s 
Encuisu, colocynth; VernacuLar, indrayan, mukhal; Sanscrit, indra-varuni, vishala.{ 


Natural order Cucurbitacee, tribe Cucumerinee. A scabrous trailing perennial herb. Stems 
slender, angular, branched ; tendrils bifid, slender. Leaves as in C. vulgaris, but smaller, stiffer and 
more scabrous, terminal segment more deeply cut; petiole about 1 in. Flowers rather large, soli- 
tary, monecious. Male flowers :—calyx tube campanulate, hairy, lobes subulate recurved ; corolla 
pale greenish yellow, conspicuously veined, divisions extending more than half way down, ovate, 
acute, mucronate. Female flowers :—calyx tube fused with the ovary, contracted above, lobes and the 
corolla as in the male ; staminodes 3; ovary ovoid hairy. Fruit nearly globular 2-3} in. in dia- 
meter, smooth or faintly grooved, dark green mottled with yellowish blotches arranged in undulating 
bands ; epicarp thin, coriaceous, yellow when dry ; pulp intensely bitter. Seeds chestnut coloured, 
about 4 in. long, smooth, obovate, compressed, not margined. 


Colocynth can hardly be considered either as a field or a garden crop in these Pro- 
vinces, for the fruits are collected from plants which are found wild in abundance on 
certain desert tracts of N.-W. India, and nowhere in India does it appear to be systema- 
tically cultivated. It is, however, an important medicinal plant, which is capable of 
being cultivated in the drier parts of these Provinces. 

The part used as a medicine is the spongy seed-bearing portion of the fruit; it is 
intensely bitter, and acts as a strong purgative. 


Explanation of Plate LVIL. 


1. Portion of flowering branch, 4. Fruit, 
2. Male flower, all nat. size. | 5. Ditto, transverse section, 
3. Female flower, 


! all nat. size. 


From a drawing of a living specimen cultivated in Sah4ranpur Garden. 


* References :—Wight Ic. t. 498; Boiss, Fl. Orient. ii. 759 ; Bentley and Trim. Med. Pl. 114 ; Hook. Fl. Brit. Ind. 
ii. 620; Naudin in Ann, Se. Nat. Ser. 4 Vol. 12 p. 99; Cogniaux in DC. Mon. Phan. iii. 510; Atkinson Econom, Prod. 
N.-W. P. Part v. p. 10; Gaz, N.-W. P. Vol. x. 701. Cucumis Colocynthis, Linn., W. & A. Prod. 342, 

t Piddington Index 26. 


Description. 


Origin. 


CUCURBITA MOSCHATA, Duchesne. 


[Vide Plates LVITI—LXI.]} 


ENGLisH, Musk melon; VERNACULAR, Sitaphal, kumra, kaddu, mitha kaddu; 


Natural order Cucurbitacew, tribe Cucumerinee. A large hispid climbing or trailing herb. 
Stems extensive rarely short, thick, roundish or obscurely 5-angled; tendrils 4-5-fid. Leaves 
rather soft, bright green, blotched with white above, paler beneath, roundish reniform, 5-7-lobed, 
margin denticulate ; petioles 2-5 in. thick, round, sulcate, hollow, hispid, but the hairs not pungent. 
Flowers solitary, large, yellow, moncecious. Male flower :—peduncle nearly round ; calyx tube 4 
in. in length, broadly campanulate, densely tomentose ; segments 5, linear, erect, about 12 in. ; 
corolla 3-4 in. greenish yellow outside, orange coloured and shining inside, hairy towards the base ; 
seoments cut about 4, reflexed, acuminate, hooded at the apex and mucronate ; stamens 3, inserted 
near the base of the calyx tube ; filaments free ; anthers connate, cells conduplicate. Female flower :— 
peduncle 5-gonous ; calyx tube very short ; segments foliaceous ; corolla as in the male ; rudiment- 
ary stamens at the base of the calyx tube. Fruit of various shapes, cylindrical, ovoid clavate or 
sub-globose, or depressed at apex and base and more or less ribbed, dark green when young, 
covered with a delicate glaucous bloom when ripe. Seeds ? in. long by 3 in. wide, ovoid, com- 
pressed, margined. 

It is a little difficult to distinguish this species from C. Pepo (pumpkin or vegetable marrow) 
and C. maxima (melon pumpkin) in all stages of its growth ; Duchesne himself having failed to 
distinguish the two latter.t In this country the musk melon is usually known as C. mazima, an 
error which took root many years ago (see Wight’s figures in his Icones and Illustrations), and has 
been adopted by many subsequent authors.{ The hairiness of C. moschata is harsher than that of 
C. maxima, but much less so than that of C. Pepo, which is decidedly pungent. The leaves of 
C. moschata are usually marbled with whitish blotches ; not so in C. maxima, rarely in C. Pepo. In 
C. moschata the peduncle of the female flower is angular, whereas in C. maxima it is nearly round. 
In C. moschata the calyx tube is very short and almost obsolete. A very distinct character is af- 
forded by the leaflike calyx segments of the female flower of C. moschata ; in C. maaima and C. 
Pepo they are subulate. The glaucous bloom on the ripe fruit of C. moschata is another distinguish- 
ing character. 


This is one of the three species mentioned by M. Decandolle in his recent work on 
cultivated plants, the origin of which are quite unknown. 

The names vegetable marrow, pumpkin, and squash are loosely applied in India as 
in other countries. C. Pepo, that is the true vegetable marrow, is not, as far as we are 


* References :—Naudin in Ann, Se. Nat. Ser. 4 Vol. vi. 47 ; Hook. FI. Drit, Ind. ii. 622; Atkinson Econom. Prod, 
N.-W. P. Part v. p. 11; Gaz. N.-W. P. Vol. x. p. 702 ; Cogniaux in DC. Mon. Phan, iii. 546; DC. L’Orig. Pl. Cult. 204, 
C. Melopepo, Lour. ; Roxb. Fl. Ind. iii. 719, C. mavima, W. & A. Prod. 351 ; Wight Ill. t. 505; Ic. 507 ; Gaz. N.-W. P. 
1, c. ; Indian Forester Vol. ix. (1883) p. 202. C. Pepo, Royle Ill. 218. 

t See Naudin in Ann. Sc. Nat. 1. ¢ 

{ In Atkinson’s “ Notes on the Economic Products of the North-Western Provinces, Part v., p. 11, his C. mazima and 
C. moschata are both C. moschata, Duch., and his C. Pepo on the following page is made up of Benincasa cerifera and Lagen- 
aria vulgaris. The confusion with Benincasa originated with Loureiro in his Flora of Cochin China, 
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aware, a cultivated crop of these Provinces ; nor is C. maxima (the potiron of the French). 
A large number of specimens of cultivated cucurbitaceze have been received from vari- 
ous Districts of these Provinces, but only one species of Cucurbita has as yet been detect- 
ed, viz., C. moschata. 

No satisfactory statistics are available. The following is the area which it is said 
to have occupied in certain districts during the rainy season of 1881 :— 


Acres. 
Farukhabad, 500 a noc coc 500 eee 138 
Cawnpore, eee eos ose eee eee eee 20 
Jhansi, coe soe ove ee see see 19 


Explanation of Plate LVIII. 


Male flower, 


Explanation of Plate LIX. 


1. , 9 : p 
2. Female flower, \ Be ncelcesHtOne \ au nat. size. : a fate tion of ditt y reduced to 4. 
3. Ovary, transverse section, » dransverse section Of di-to 
Explanation of Plate LX. Explanation of Plate LXI. 
1, Extremity of flowering branch, 1, Ripe frnit, 
Male flower, vertical section, all nat, size, 2. Ditto, transverse section, \ redneed to #. 


8. Lower portion of female flower, 
vertical section, 


Seed (nat. size). 


The above four plates are from living specimens cultivated at Sabaranpur. 
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Description. 


Origin. 


Uses. 


Cultivation. 


LUFFA ACUTANGULA, Rozb.’ 


[Vide Plate LXII.] 


ENGLISH, none ; VERNACULAR kali taroi, kali tori, satpatiya (Bundelkhand). 


Natural order Cucurbitacew, tribe Cucumerinee. Stems extensively trailing, slender, little 
branched, clothed with adpressed pubescence, 5-angled, angles winged ; tendrils 3-6-fid. Petioles 
about 2 in., round or obscurely angled, with a deep furrow on the upper side. Leaves 3-4 in. 
across, palmately 5-7-angled, pale green, rough on both sides. Flowers rather large, pale yellow, 
moneecious ; male and female from the same axil. Male flowers in erect axillary racemes (corym 
bose at first as in Cruciferae, pedicels jointed near the middle, and with a thick spoon-shaped 
glandular bract a little below the joint ; calyx tube turbinate, teeth lanceolate, acute, about equal 
to the tube, tuberculate at the base ; corolla pubescent outside especially on the prominent veins ; 
segments 5, obovate or obcordate, mucronate. Stamens 3, one 1-celled two 2-celled, filaments hairy 
below. Female flowers larger than those of the male, solitary, peduncles longer than the petioles, 
not jointed, calyx and corolla as in the male, but the latter sooner falling; style with three spreading 
stigmas ; fruit about 1 ft. long, and 2-3 in. in width, smooth, clavate, obtuse, furnished with 10 
sharp longitudinal ridges, and tipped with the persistent calyx segments ;f seeds without a wing 
obovate, bilobed at the base, } in. long and } in. broad, corrugated, black or mottled with grey. 


Indigenous in India and in the Indian Archipelago.f 

The fruit of this species is much cultivated during the rainy season, and is highly 
valued as a vegetable. By the Natives it is used chiefly in curries; the half-crown 
fruits when boiled and dressed with butter, pepper and salt are, says Roxburgh, “little 
inferior to green peas.” 

Mr. Gollan says §— 

“ Two sowings will keep up a supply from July until October. The first sowing should be made in April, 
‘and the second in the end of May, or beginning of June. The seeds should be sown in lines at the same 
“ distance apart as cucumbers.” 


No reliable information can be given as to its distribution and the area it occu- 
pies in these Provinces. 


Explanation of Plate LXII. 


1&3. Male flowers. 4. Fruit. 
2, Female flower. 5. Transverse section of ditto. 


From a drawing of a living specimen cultivated at Sab4ranpur. 


* References :—Roxb. Hort. Beng. 70; Fl. Ind. iii. 713; W. & A. Prod. 343; Fl. Brit. Ind. ii. 615; (Atkinson 
Econom. Prod. N.-W. P., Part v. p. 6; Gaz. N.-W.P., Vol. x. 700; Naud. in Ann. Sc. Nat. Ser. 4 Vol. 12 p. 122; 
Cogniaux in DC. Mon. Phan. iii, 459; DC. L’Orig. Pl. Cult, 215; Indian Forester Vol. ix. (1883) p. 201. Cucumis 
Acutangulus, Linn. 

+ Roxburgh observes :— There is the rudiment of a lid at the apex of the fruit, but it never separates spontaneously, ” 

t DC. L’Orig. Pl. Cult. 216. 

§ Ind. For. le. 
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Description. 


Origin, 


Uses, &c. 


Cultivation. 


Distribution and Area. 


LUFFA AIGYPTIACA, dhl. 


[Vide Plate LXIIT]. 


ENGLISH, none ; VERNACULAR, taroi, ghiya taroi, turai, dhandhal (Kumaun). 


Natural order Cucurbitacea, tribe Cucumerinee. Annual, whole plant more or less scabrous. 
Stems extensively climbing or trailing, 5-angled ; tendrils 2-3-fid. Leaves orbicular reniform, 
6-7 in. across, palmately lobed or 5-angled ; lobes triangular or lanceolate, acute or acuminate, 
sinuate dentate, bright green, hispid on both sides; petioles 2-3 in., striated, channelled. 
Flowers rather large, yellow, moncecious ; male and female from the same axil. Male flowers in 
panicles, peduncles long, bracteate at the base, pedicels bracteolate ; calyx tube broadly campanu- 
late, segments 5, lanceolate ; petals 5, oblong with cuneate base ; stamens 5. Female flowers 
solitary,t peduncle 2-3 in. or more; calyx tube produced beyond the ovary, lobes and corolla 
as in the male flower; ovary cylindrical, smooth. Fruit 1-3 ft., cylindrical or fusiform, occa- 
sionally subtrigonous, with 10 dark "green lines which are sometimes elevated into ribs. Seeds 
black, about } in. long and 3-in. broad, oval, compressed, smooth, margins narrowly winged. 


This plant is a true native of India;} it is cultivated or naturalized in most hot 
countries of the world. 

This vegetable is used in a similar manner to that of the kali taret. It is much 
grown in the plains as a rainy season vegetable, and may often be seen trailing over 
bushes or the roofs of native huts. 


Its cultivation resembles that of the preceding. 
The area it occupied in certain of the N.-W. Provinces temporarily settled districts 
during the rains of 1881 was returned as follows :— 


District. Acres 
Allahabad, ... ae eee see coe wale 256 
Meerut, ode 500 900 006 199 
Budaon, ... 300 606 0 3 104 
Cawnpore, ... soc ose vee doe 2 65 
Bijnor, oes ode eee ods 506 eee 51 
Pilibhit, .., 500 sa0 pac eee 20C 45 
Bulandshahr, nes ese eee ee soe 43 
Muttra, p00 600 ale 500 o0e 300 37 
Jalaun, got mee dee god Oae pac 29 
Explanation of Plate LXIII. 
1. Ripe fruit (reduced to 4). 3. Male flower, 
2. Female flower. 4. Transverse section of fruit. 


From a drawing of a living specimen cultivated at Saharanpur. 


* References :—Hook. FI. Brit. Ind. ii. 614; Atkinson Econom. Prod. N.-W. P. Part v. p. 6, Gaz. N.-W. P. Vol. x. 
700. L. pentandra, Roxb. Hort. Beng. 70; FI. Ind. iii. 712; W. & A. Prod. 343; Wight Ic. 499; Ill. 105, bis. LZ. sacemosa 
Roxb. lc. 715. £. clavata, Roxb. lc. 714. ZL. cylindrica, Roem.; Kurz in Journ. As. Soc. Beng. (1877) p. 100 ; Cogniaux 
in DC. Mon. Phan. iii. 456 ; DC. L’Orig. Pl. Cult. 214; Ind. Forester Vol. ix. (1883) p. 201, 

¢ Roxburgh (l.c.) says that the lowermost flower of the male panicle is often female. 

ft DC. L’Orig. Pl. Cult, 215, 


Description, 


Varieties. 


Uses. 


Cultivation. 


Area. 


MOMORDICA CHARANTIA, Linn." 


( Vide Plate LXIV]. 


ENGLISH, none; VERNACULAR, karela, kareli, karola; Sanscrit, susuvi.t 


Natural order Cucurlitacee, tribe Cucumerinee. Stems extensively climbing or trailing, much 
branched, 4-angled, hairy, especially towards the extremities ; tendrils simple, slender, hairy. 
Leaves on long petioles, sub-orbicular reniform, hairy below on the veins, bright green above, paler 
beneath, thin and flaccid ; petioles somewhat laterally compressed, deeply furrowed on upper surface; 
limb 1-34 in. in diameter, pedately cut nearly to the base into 5-7 lobes ; lobes sub-pinnatifid nar- 
rowed towards the base, each lobule ending in amucro. Flowers moneecious, yellow. Male flower :— 
peduncle long and slender, bracteate near the middle ; bracts reniform or orbicular cordate, entire, 
mucronate, calyx tube tuberculate at the base ; segments 5, ovate, acute ; corolla 5—partite nearly _ 
to the base, segments obtuse or emarginate ; stamens 3, filaments short, anthers conduplicate. 
Female flowers :—peduncle long and slender, bracteate near the base; calyx and corolla as in the 
male ; staminodes 3; ovary fusiform, muricate ; style short terminating in 3-bifid stigmas. Fruit 
oval or fusiform, rostrate, 3-5 in., orange-coloured when ripe, 1-celled with three parietal placentas, 
3-valved at the apex; epicarp deeply tubercled, tubercles blunt or sharp. Seeds immersed 
in a bright red pulpy aril, 4 in. long and a little over } in. broad and about ,%; in. thick, brown, 


‘sculptured, and with two broad lighter coloured corrugated bands within the margin. 


This plant is cultivated all over India in the plains. 

There are several varieties differing in the size and shape of the fruit. The rainy 
season kind, called Aare/zi, has rather smaller fruits, and is more esteemed than that 
of the hot weather variety, known in some districts under the name of karela. 

The fruit is eaten either raw or cooked in curries; it has rather a bitter taste ; 
when sliced and dried it remains good for many months. 

Regarding its cultivation the hot weather variety Mr. Gollan says {— 

‘ Should be sown in the end of February and all through March in rich soil. The ground should be 
“ laid out in beds, and the seeds sown in lines 2 feet apart, and the same distance allowed between each seed. 
“ Water should be given twice a week until the ground is covered, afterwards once a week will be sufficient. 
“ The first sowing will come into use about the middle of April, and successive sowings made in March will 
‘“‘ keep up the supply until the beginning of the rains.” 

The rainy season variety must be sown in June, and supports for it to climb upon 
are necessary. 

It is difficult to ascertain accurately the area occupied by this plant in different 


* References :—DC. Prod. iii. 311 ; Roxb. Fl, Ind. iii. 707 ; W. & A. Prod. 3483; Wight Ic. 504 ; Dalz. and Gibs, 
Bombay FI. 102 ; Drury Useful Pl. of Ind. 306 ; Hook. FI. Brit. Ind. ii. 616 ; Naudin in Ann. Ser. 4, Vol. 12, p. 131 ; Cogniaux 
in DC. Mon. Phan. iii. 436; Atkinson Econom. Prod. N.-W. P. Part v. p. 7; Gaz. N.-W. P. x. p. 700; Indian Forester Vol. 
ix. (1883) pp. 162 and 202. MM. muricata, DC. Prod. l.c. JL senegalensis, Lam. 

{ Piddington Index 57. (M. muricata). 

} Ind. For. le. 
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parts of these Provinces. The following figures were returned as representing the 


ground occupied in four of the N.-W. Provinces temporarily settled districts during the 
rainy season of 1881 :— 


Acres. 
Muttra, eee 300 ne eee nae Bat 50 
Mainpuri, S50 eee aa ose coe See 39 
Allahabad, ngs 500 wes cae sac ate 19 
Bijnor, oes ae oe soe ee ac 11 
Explanation of Plate LXIV. 
1. Female flower, vertical section, 4, Fruit, 
2. Ripe fruit, baat size. | 5. Portion of a branch with a male brat size. 
3. Male flower, and female flower, 


From a drawing of a living specimen cultivated at Saharanpur, 
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